'"^ARD PERSONAL COMPUTING 


$2.9.V$3.95 CANADA & FORRION 


PC MAGAZINE LIBRARY 


CIRCULATING COPY 


Please Return Promptly 


Move Over, ANSl.SYS. 

PC Magazine's ANSI.COM 
Does It Faster, Smarter, Better. 


Workhorse 
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■ 8 CD-ROM 
Libraries: 

Infomiation at Your 
(Please Wait) 
Fingertips 

■ 1 3 Ethernet Cards 
Deliver High-Speed 
Transmission 

For as Little as $295 

■ Charles Petzold 
On OS/2 

Extended Edition: 
What Is It? 

Who's It For? 


■ First Looks: 

Allways Adds 
DTP Power to 1-2-3! 


ATs 


Still Useful After 
All These Years: 
PC Labs Tests 13 
12-MHz286s 
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0 n)vnr 286 , 

you've been nmking any task look complicated. 
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On your 386 , 

it hasn’t been incredibly exciting having all that power. 


If the screens on the right look more 
intriguing to you than those on the left, 
j'ou’re ready for Microsoft* Windows. 

Windows opens up the world of \Tsual 
thinking to all M and 386 owners by 
offering the power of graphics. 

Eveiyihmg you can do on your PC, 
jDu can now do better, faster and with 
greater imagination. Whether pufecreat- 
ii^ documents or hying to get a clearer 
picture of JOT work 

What used to take complicated kej'- , 
strokes can now be accomplished with 
the simple click of a mouse. With 
Microsoft Windov\s, j-ou access pull- 
down menus. Simultkieously work 
with different programs as well as cut 
and paste between them to create 
graphic examples within different 
bodies of text And what jnu see on the 
screen will appear on your printed pag?. 

And once j^uVe learned Micro- 
soft Windows, j'ou’ll have the basis for 
scores of other programs because all the 
countless new Windows applicatims are 
based m the same easy, Ic^cal format 
Since Microsoft Windows vir- 
tually looks and works like MS® OS/2 
Presentahon Manager, jou won’t haw 
to worry' about it bwomirg obsolete 
in a couple years. We made both sys- 
tems compatible. So, 
inthefiiture,jou’lI 
be able to share <s>'M!cmsoft moux 


Stopplayingieilh 
ancient wstnonents. 
Sate cutting and pasta 


data between them. And jour knowledge 
of Windows will give j'ou a jump on leam- 
irg MS OS/2 Pr^tahon Manager. 

You’d expect a program this powerful 
to require a more powerful machme. But 
we consistently create softw'are that makes 


CCaynght 1988. >lKTO5oftCon)ofatKai.AUn^tsre5fn'ed.NticnMofl. the .NljcTosofl logo MS are registered trademarks, and. \lakingjt all make sense isa trademark of.MicrosoftCorpwatiai. 

The following pnxlurts haNt been used courtesy of their rcspecliw dei'elopers: Lotus and 1-2-3 b>' Lotus De^■elopmenl Corporatiai; Woidftrfect bj’ Wwdrtrfect Corporation; I^geMaW by Aldus 




What yau could ha\€ beai dong. 



With Wmdaws/286. 

you amid have been seeing things much more clearly. 



With Wwdows/386, 

you could have been seeing a bt mare thirty much more clearly. 



the best use of jour present hardware. 

For example, Microsoft Windows/ 
286 will wk with as little as 640K and 
instantl 5 'inakej’our 
machine more sensi- 
ti\'e,intuiti\'eand 
highly \isuaL It gi\es 
j’Dutheabilitj’to 
jun ev’eiy Windows 
applicatiai a\’aM)le. 
with access to all those 
powerful programs, jdu’U 
be able to extend the life and usefulness of 
jeur 286 well be}’ond the introduction of 
MS OS/2 Presentation Manager. With 
version 2.1 .wu also get the baiefit of 
increased speed. So }’ou’ll blaze through 
Windows applications up to 87% fester. 

Microsoft Windows/386 will give j'ou 
everything that Windows/286 gives jm 
Plus multitasking with most DOS applica- 
tions. Nowjui can finally utilize the speed 
and power of any 386 machine. 

Imagine creating a complicated spread- 
sheet Tlien while a macro is being run, 
open up a word processor. Tvpe a docu- 
ment, open and 
wnrkwitha 
graphics pro- 
gram. Cut and 
paste between programs and even call up 
electanic mail. And still be able to checkai 
the status of jour spreadsheet at any time. 

Considaing all jou can do with Micro- 
soft Windows, jouhaveonly one question 
toaskjouisei 

What have jou been doing without it? 

/Wcmsott' 



CoiporaUan; dB ASE ID F1,US by Ashtcn-TateCorpofatiQn: Nrtivark Couner b\' Consunters Softveare. Incoiporated; Mlcngrafx by* Mictoerabc. Incorporated; PackAil bv Polam Sofbu'aie: and CFO 
Advisor by Financial Feasibihb^ Incorporated. PackAit is a tndemaric of Polaris Software. CFO .Advisor is a trademark of Financial rea^ilibes, Inccoporated. 





True CPU Power. 



State of the art power usually comes with a state of the 
art price. Except at Computer Products United. At CPU, 
we design compatibles to extend the limits of technology 
and reliability. Not the limits of your budget. 

Consider our 386/25. It gives you the performance of a 
real 80386-26. Not just a 20 trying to run like a 25. in 
addition, to get the most out of your standalone 
applications, we offer MS-DOS' and MS''OS/2 support. 

386/25 

$ 3,295 

• 80386-25 CPU running at 25MHz 

• 32K cache memory 

• Zero wait state, Norton V.3 SI rating: 29.7 

• 1 MB memory (expandable to 8 MB using SIMM on board) 

• 384K shadow RAM 

• 1,2 MB floppy disk drive 

• 1:1 interleave dual floppy/hard disk controller 

• Ports: 2 serial, 1 parallel, 1 game 

• Clock/calendar with battery backup 

• 101-key enhanced keyboard 

• AMI/Award BIOS 

• CPU80387 math co-processor socket 

• 8 expansion slots 


If you need a few workstations to plug into your LAN, a 
nieserver that can handle a bigger load, or a complete 
turnkey network package complete with NetWare,' CPU 
is your single-source answer offering all the security of 
our Novell Gold-authorized support. 

For state of the art technology at a hands-on price, CPU 
is an exceptional value. With no exceptions. 


386/20 

$ 1,995 

• 80386-20 CPU running at 20 MHz 

• Zero wait state, Norton V.3 SI rating: 23 

• 1 MB memory (expandable to 8 MB using SIMM on board) 

• 384K shadow RAM 

• 1.2 MB floppy disk drive 

• Dual floppy/hard disk controller 

• Ports: 2 serial, 1 parallel, 1 game 

• Clock/calendar with battery backup 

• 101-key enhanced keyboard 

• AMl/Award BIOS 

• 80287/80387 math co-processor socket 

• 8 expansion slots 

• 64K cache memory system, $2365 





Unbelievable CPU Prices. 




• 80286 CPU running at 20MHz 

• Zero wait state, Norton V.3 SI rating: 23 

• 512K memory (expandable to 4 MB 
using I MB DRAM on board) 

• 384K shadow RAM feature 

• 1.2 MB floppy disk drive 

• Dual floppy/hard disk controller 

• Ports: 2 serial, 1 parallel, 1 game 

• Clock/calendar with battery backup 

• 101-key enhanced keyboard 

• Phoenix BIOS 

• 80287 math co-processor socket 

• 8 expansion slots 



mi '4 — 
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286/20 

$ 1,295 


386SX 

$ 1,695 

• 80386SX CPU running at 16MHz 

• Zero wait state, Norton V3 SI rating: 18.7 

• 1 MB memory (expandable to 8 MB 
using SIMM on board) 

• 384K shadow RAM 

• 1.2 MB floppy disk drive 

• Dual floppy/hard disk controller 

• Ports: 2 serial, 1 parallel, 1 game 

• Clock/calendar with battery backup 

• 101-key enhanced keyboard 

• Award BIOS 

• 80387SX math co-processor 

• 8 expansion slots 


286/12 

$995 

• 80286-12 CPU running at 12MHz 

• Zero wait state, Norton V.3 SI rating: 15.3 

• 512K memory (expandable to 4 MB 
using SIMP on board) 

• 1.2 MB floppy disk drive 

• Dual floppy/hard disk controller 

• Ports: 2 serial, 1 parallel, 1 game 

• Clock/calendar with 10 year battery life 

• 101-key enhanced keyboard 

• Phoenix/Award BIOS 

• 80287 math co-processor socket 

• 8 expansion slots 


^NOVELL 

Gold-Authorized Dealer 

To order, 

caU (800) 824-293& 

In California; (800) 662-6111. 
Local inqniries: (818) 338-5959. 

Hours: Monday through Pridax 7 a.m. to 6 p.m.; 
Saturday 10 a.m. to 3 p.m. PST. 


All systems cany a SO-day money-back guarantee 
excluding dipping charges. All basic system.s 
carry a comprehensive I year parts and labor 
warranty. During this period, we will repair or 
replace, at our option, any defective part at no 
additional charge. Add-on products (hard 
drives, monitors, etc.) carry manu&cturcrs' 
warranties. 

We accept VISA, MasterCard, and cashier's 
checks. Purchase orders and personal checks 
welcome. 


Computet 
Products 
United 

12803 Schabarum Avenue, Irwindale, CA 91706. 

(^opyriKht C 1988 Computer Products United. .Ml rights merved. 
Pricing ind qistcm ronflguntioas are subjerl tn change without 
notice. 

MS-DOS and MS are refdatered trademark-s of MicTusoft, tnc. 
NetWare is a regiitlered (rademark of Novell, Inc. 
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SOLUTIONS 


VOLUMES NUMBER2 


WHAT’S inside 


Bigger— 

Vfeature Deluxe"" lets your DOS system 
use hard disks it thought it couldn’t, all in one 
bootable piece — no artificial partitions! You 
can even span your old drive with the new one 
for more capacity. Use RLL, ESDI, or SCSI, 
and laugh at DOS partition limits. S120 

DUB-14"* takes a different approach to 
drive expansion, stretches your ATs Drive Table 
to support the drive YOU choose! Comes with 
setup and low-level formal routines, and it’s OS 
independent. S95 

Faster— 

VcQChe"* accelerates disk operations, avoids 
repetitive accesses by storing data in RAM as 
you read it so it’s there for you the next lime 
you need it— no waiting! Works with any type 
of memory, caches up to 15 Mb, bundles accel- 
erators for your diskettes, screens, and 
keyboard. $59.95 

Vopf" saves head motion by eliminating 
DOS file fragmentation. In a feu seconds at 
bool lime, Vopi arranges all your files neatly 
in contiguous clusters so you won't waste any 
time reading them back. Bundles liming and 
diagnostic utilities. $59.95 

Safer— 

Vlock"* protects your system and its data 
from vandals and accidents. System access 
passwords control booling, activity menus 
decide who does what to which files, even locks 
out Ctl-Break during boot! $135 

Easier— 

Vtools" ' is a slick set of disk management 
tools for DOS and OS/2. Display directories 
in whatever order you like, browse files and 
change or delete them, compare and update 
multiple versions, find and manipulate 
categories of files, and more! $49.95 

SEE YOUR DEALER OR CALL TOLL-FREE 

1 (800) 284-3269 

#jrf GOLDEN BOW SYSTEMS 

^ ^ 2870 5TH AVENUE 

IaV SAN DIEGO, CA 92103 

^ ^ (619) 298-9349 

FAX (619) 298-9950 TELEX 201520 GBS UR 
MC/VISA US shpg/hdig $3 CA orders add 74^ 

M'tM Wartr Mpl ilm* tui t‘«ipA«,ir*dnu,ktof GoMn Bom fourmt 


Every new technology in the marketplace 
must make a case for itself to justify its be- 
ing there at all. In the business and fman- 
cial world, CI>-ROM has had no such 
problem; its capacity of up to 660MB per 
disk has earned the technology an enduring 
position in data storage and retrieval. But 
when it comes to mass-market applica- 
tions, both Corporate America and Joe 
Consumer are asking some hard questions: 
Why is CD- 
ROM read-only? 

Why is the hard- 
ware so expen- 
sive when it dif- 
fers little from 
CD audio tech- 
nology? And will 
we ever see the 
day when CD- 
ROM mass data 
storage achieves 
the same level of 
standardization 
as CD audio? 

CD-ROM’s 
raison d’etre is 
becoming more 
apparent every 
day, especially 
in view of such 
recent techno- 
logical advances as video image manipula- 
tion via CD-ROM and the idea of inexpen- 
sive, writable optical disks (which are not 
far off). The time has never been better to 
take a hard look at some of CD-ROM’s 
more broad-based applications. And in 
this issue, PC Magazine contributing edi- 
tor Stephen Manes leads the charge into 
what may be the forefront of tomorrow’s 
data-handling strategy. 

Not all products embrace tomorrow’s 
technology; indeed, some deserve recog- 
nition simply for their resiliency in a mar- 
ket that has tagged them all but obsolete. 
The subject at hand: 1 2-MHz 286 comput- 
ers, the focus of our cover story. Suitable 


for midrange applications both at the office 
and in the home, these relatively slow but 
steady workhorses ate proving that when it 
comes to affordability versus improved 
performance, the odds are often on their 
side. 

Choosing a computer system is no easy 
task, and lately another considera- 
tion — choice of operating system — has 
been slipping into the picture to complicate 
the brand specifier’s already formidable 
task. But OS/2 Extended Edition should 
neither threaten nor confuse potential us- 
ers, explains 
contributing edi- 
tor Charles Pet- 
zold in his stand- 
alone review. 

The second man- 
ifestation of 
IBM’s new oper- 
ating system, in 
fact, may be jus- 
tified only as Big 
Blue’s solution 
to a problem it 
alone faces: the 
need to integrate 
its disparate fam- 
ily of current 
products while 
remaining mind- 
ful of tomor- 
row’s needs. 

And in the 
Productivity section, don’t miss ANSI 
.COM, a memory-resident utility designed 
to provide greater console control without 
inviting the performance penalties in- 
volved in using IBM’s own ANSl.SYS 
device driver. ANSI.COM enables selec- 
table use of extended screen and keyboard 
control sequences normally requiring AN- 
Sl.SYS. But unlike ANSl.SYS, ANSI 
.COM supports all video modes, lets you 
size and clear tbe key-assignment buffer, 
and provides high-speed screen updating. 
— Edward L. Perratore 


PC Uotoune The loJtfndeiH Ooldr kt IBM S/amhietl Pefumal CoovofOl KSNimwM IIK>?I nfaiMnM bi weekly Mceia a July tad Aagni fia tN 97 teroue year l27 mm ci I. 
k6l 97(<ui*oyem.«dtKI.97laiiia«(yurt AdikiiMulpmuaekl ODpercopyiirU; OOpnyearhirCiiijAjiidiUatmtonfactmnrv./jfT DuvnhMiriiMiCa .adnHkaufZM 
ConamnKittnHCn .OwPak Avc ,Nr» Vtuk.NY I1MI6 Secuad CIcu pmufe pud M Vnk. NV ltk>l6ud«iadilnMiatliBuliat<4T>ces KJS’TMASTiJI AddRM ctaapn Id H' 
Mapiznte PO Ben MOV). Bcwldn. CU 



Stacking up CD*ROM 
technok^ against the 
competition: 
Contribudi^ editor 
Stephen Manes . . . 



. . . flaunts tN equi- 
valent of associate 
editor Ed Perratore’s 
muHivolunie GroUer 
encyclopedia. 
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'he new BigBin holds five times 
more, so you feed it five times less. 



The BigBin™ sheet feeder replaces your laser 
printers old 200-sheet paper tray to give you 
1,000 sheets of paper. That means you spend 
more time working on printing jobs, and less 
time refilling paper. 


BigBin. 
1000-sheet 
capacity for 
Canon SX, 
Ricoh 4150 & 
4080/4081 
engine 

laser printers. 


Impressive numbers Think of BigBin as a 
motorized paper tray that lets you load 1.000 
sheets of letter-size paper. All at once. You can 
even add a kit that handles legal-size.* 

Even high-volume and multiuser environ- 
ments get up to two hours of continuous print- 
ing. Without the interruption of another empty 
paper tray. 

Simple addition All it takes to multiply your 
paper-handling capacity is a little addition. 
Just replace your printer’s paper tray with the 
1.000-sheet BigBin and plug it into the wall. 

Despite the big name, BigBin needs only 
about a foot of space in front of your printer, 
and it weighs in at only 14 pounds. 


A multiple of three BigBin is available in 
three models that connect to laser printers 


with Canon SX’, Ricoh* 4150 and Ricoh 4080/ 
4081 engines. 

The Canon SX works in the QMS-PS’ 810, 
KISS'*p/us and HP' LaserJet Series If. The 
Ricoh 4150 supports the QMS Lasergrafix’ 
1510, QMS SmartWriter' 150 and Texas 
Instruments Omnilaser'l models 2015 and 
2115. The Ricoh 4080/4081 series includes the 
AST TUrboLaser’, the DEC LN 03’. and Texas 
Instruments Omnilaser 2108. 

All three BigBin models are available 
exclusively through Laser Connection™ dealers. 
For more information on how BigBin can 
maximize your paperhandling, call Laser 
Connection at 1 - 800 - 523-2696 for the 
dealer nearest you. 

And be sure to ask for The Sourcebook'— 
our exclusive catalog filled with the latest laser 
printer products and enhancements. 

*FiU Ctnon SX and Ricoh 4150 engines. 

II(ELASGR 

'«connGCTion“ 

I QMS' Company 



QM&K. Laser Connnection. Tiic SuurortHKik. ScnartWrrter of QMS. Inc. Cannn SX of 
Canon. UJ».A. Ricoh of Ricoh. Inc. f!R LaserJet Series II of llevdett-f^'kani OmniUscr 
of IVias Instruments Inc. RirhoLaser of AST. LN OT of Digilal Equipment Corp- 
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Crowd Pleasers; Entry-Level 
lMVIHz286s 

Bruce Brown and John 
Dickinson! Nothing beats a 386 
for raw power — yet 286 - 


powered machines remain the 
top sellers by filling the needs 
of an overwhelming percentage 
of users. Leam why these no- 
tricks PCs remain at the center 


stage of business computing. 
PC Magazine takes a look at the 
latest crop of 1 2-MHz 286 
workhorses from ALR. Amax, 
ARC, Austin, Dell, Epson. 


IndTech, Kaypro, NEC, 
Northgate, Pan-United, 


Zenith, and Zeos 94 

Features Table 102 

Performance Tests 124 


FE ATT RES 


OPERATING SYSTEMS 
OS/2 Extended Edition: 
System Integration 
the IBM Way 

Charles Petzoldl Whether you 
welcome it or find it 
threatening, there's no 
disputing OS/2 Extended 
Edition's role in helping IBM 
shore up its user base and 
solidify a diverse product line. 
Don't miss this look at Big 
Blue's nearly inevitable 
departure from its own 
principles of open 
architecture 141 



CONNECTIVITY 
Building Workgroup 
Solutions: Ethernet Cards 
Frank J. Derfler, JrJ Now 
celebrating its fifteenth 
aruiiversary . Ethernet owes its 
longevity to high-speed 
transmission at an economical 
price, plus a broad base of 
support among LAN 
applications. PC LAN Labs 
tests 13 adapter cards for 
coaxial Ethernet networks and 
highlights the benefits of 
mixing competing products to 
achieve the best 
performance 155 


SOFTWARE 
Archives in Miniature 
Stephen Manes! Sheer 
capacity, up to 660MB 's 
worth, is the bottom line of a 
technology that may do for 
information storage and 


retrieval what CD audio has 
done for recorded music. PC 
Magazine takes a look at CD- 
ROM's progress since its 
conception S years ago and 
evaluates the libraries with the 

broadest appeal today 185 

Feanires Table 200 

EDITORIAL PRODUCT 
INDEX 

A list of products reviewed in 1 
this issue, plus a guide to 
utilities, programs, and tips in 
the Productivity section ,., 354 


Cover Photography 
Thom O'Connor 
Image Retouching 
Way Color 


One CD-ROM disk can 
store the equivalent of 
270,000 pages of text. 
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VOLUME 

NUMBER 



FIRST t.OOKS 


Hands On; 

• Allways: add-in gives Lotus 
1-2-3 presentation quality 
output like Microsoft Excel 

• Rewritten CADD king, 
AutoCAD. Release 10, 
embraces 3-D design 

• JetForm Design: 
WYSIWYG forms under 
Microsoft Windows 

• /’C-Wr/re upgrade brings 
larger ftles, text columns 

• Superbase 4 relational 
database package puts OEM’s 
graphics talents to good use 

• E)CA/Crosstalk’s /femore^ 

• QuickBASIC 4.5 adds 
hypertext help, on-line tutorial 

• Crystal: expert-systems- 
development package 

• Trad/ng Post translates 

ASCII print files into 
PostScript files 33 


AFTER HOl'R.S 


• Help in changing your diet 
from The Food Processor II. 
Nutri-Calc PC. and The Diet 
Balancer 

• The 8-WeekCholesterol 
Cure: How to lower your 
cholesterol 

• Personal Health Appraisal: 
Targeting your health risks 

• Family Care: Help in dealing 

with children's ills and 
accidents 366 


PROIHTTIVUA 


-®ra- 


UnUTIES 

ANSI.SYS Without the Hassle 
Michael J. MeffordI The ANSI control sequences open up 
fascinating opportunities for screen display and DOS function- 
key reassignments. Here’s how to implement them without 
loading ANSI.SYS 229 


ENVmONMENTS 
Speaking the Language 
ofthe PM API, Parti 

Charles Petzoldl The 
Presentation Manager’s object- 
oriented language and 
consistent programming rules 


can help you to belter 
understand the complex new 
interface 257 

POWER PROGRAMMING 
OS/2 Enviroiunents, Times, 
and Dates 

Ray Duncan! Expand your 
library with the OS/2 
equivalent of two DOS 
routines: GETENV.ASM, and 
a procedure that converts limes 
and dates into ASCII 
strings 267 

SPREADSHEET CLINIC 

Douglas Cobb and Steven 
Cobb/ Load and save hidden 
Excel macro sheets; create a 
series of dates for the final day 
of each month in 1-2-3: a 
macro that retrieves parts of a 
1-2-3 worksheet 275 
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Staying fit with The 8-Week Chotesterot Cure, page 366. 


USER-TO-USER 
NeilJ. Rubenkingl Alter your 
environment with DOS 3.3’s 
CALL command; 
disassembling COM files can 
help you understand assembler 
programming 279 


POWER USER 

Craig L. Stark! Access the new 
power of WordPerfect 5.0 
macro programming; speed up 
line drawing in Microsoft Word 
4.0; control automatic 
continuous footnote numbering 
in Word 287 

LANGUAGES 
Robert L. Hummel! Defuie data 
types and declarations with 
QuickBASIC; regain a Turbo 
Pascal 3.0 feature that was lost 
in Versions4.0and5.0.... 291 

PC TUTOR 

Robert L. Hummel! Restoring 
your hard disk to boolability; 
the difference between the 
386SX and 80386 chips; the 
role your PC AT’s battery 
plays in daily computing . . 299 

CONNECTIVITY CLINIC 
Frank J. Derfler, Jr.! The 
NetBIOS Uansporl services: 
Which PC-bas^ LANs use 
them, does the OS/2 LAS 
Manager support them, and 
how do they facilitate moving 
files and messages across a 
network? 305 


MEW IXIIM S 


LETTERS TO 
PC MAGAZINE 15 

PC ADVISOR 

Joe Despositoi Upgrading 
memory; making the Multi- 
Sync Plus CGA-compatible; 


BH^LMACHRONE 

PC Magazine: Product 


JOHN C. DVORAK 


My Diruier with IBM ... 

...71 

Inside T rack 

_73 


JIM SEYMOUR 

The “D” Word 77 

WILLIAM F. ZACHM/kNN 
IBM at War with the 

World 81 



STEPHEN MANES 


Seek and Ye Shall Find — But 

How? 

....85 


Direct Marketing 
Connection 

315 

Marketplace 

33? 

Coining Up 

355 

Advertisers' Product 
Index 

356 

Reader Service Card 

357 

Index to Advertisers. 
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Supendiaigs your EGA. 


Use color Old nmpreum to nhance 
FasAackFba. Run terminal eimdaors 
likeVrERMwiihl32cobmu. 


Introducing UltraVision7 software that turns 
your EGA into a state-of-the-art display. You 
get more bells and whistles than the latest 
video cards, without replacing your 
current hardware. 


Goodbye, drab colors. 

Was your favorite application designed by a 
color-blind programmer? No problem. We’ve 
unlocked the full 64-color EGA palette so you 
can change screen colors to make any applica- 
tion lookjust the way you like. 


Put on a new face. 


You’ll love the way our new typefaces look on 
your screen. Choose from a library of styles 


including Sans-serif, Courier,S(Ti(rt, 
or novelty styles like I«< aMtHin , Data 
and Olb (Siiglistj . Change styles in a flash . 


Stop scrolling around. 

UltraVision comes with a special Booster Card 
that plugs into the feature connector on your 
EGA . Now you can see more and scroll less in 
a host of popular applications. Choose screen 
dimensions up to 132 x 43. 

UltraVision looks great on standard EGA 
monitors, and it gives you even more on 
autosync displays, like VGA-quality graphics 
and super hi^ resolution character definition. 
Give your eyes a break . Your world will look a 
whole lot better. 


UltraVision is from the makers of SeeMORE7 SmartNotes? 
Look&Link? and ilBASE? UltraVision forVGAand 
plasmadisplays coming soon. 

jUltKiVisijQn 1 

I Please send me: ■ 

I copiesofUltraVisionat$ll9.95each. i 

I inciudeS3.7SshiF^ingperorder.($l2outsideUSA • 

I and Canada). Mass, residents add 5% sales tax. . 

I Payment: □ VISA □ MC □ AMEX | 

I □ DINERS □ CHECK i 


CARD# EXP DATE 


NAME 


ADDRESS niOSf. 


cmr STATE ZIP 


To emter. send coupon or call toll-free. 
Company PO’s accepted by mail or fax. 







When people 
think you 
only make 
mainframes, 
you’d better 
have more 
than a good 
line to sell PCs. 



Mention Unisys and 
everyone will probably 
say mainframe. It’s 
true we have a proud 
tradition of leading tech- 
nology in that area. 

We also make mini- 
computers, a full line 
ofUNIXO/S-based 
systems, and offer just 
about everything 
else you would expect 
from a $10 billion 
international comput- 
er company. 


Including an entire 
family of personal 
computers. 

But we know small 
businesses need to 
know more before they’ll 
invest in our line. 

So start with the lat- 
est Intel 80286 and 
80386 technology.Then 
choose from a wide 
range of PC operating 
environments, including 
MS-DOS, XENIX, and 
OS/2, all of which run 
standard off-the-shelf 
software. 

Now add our Software 
Guide to Marketers, 
which lists the dealers 


and Value-Added Market- 
ers who sell specific 
software applications 
that can solve your 
specific business prob- 
lems. 

Contact us today and 
ask for your directory 
so you can find out who 
sells Unisys PCs and 
small business systems 
in your area. You’ll 
discover we offer much 
more than a good line. 
Call 1-800-547-8362, 
ext. 91. 
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The power of * 
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Get out of the danger 2Dne 
with ORACLE 



■nnouncing 
L ORACLE 
Quicksilver 

All the database Top Guns are flying 
SQL. the industry-slandaid data 
management language first delivered by 
Oracle. Now, ORACLE Quicksilver adds SQL 
and connectivity to your dBASE applica- 
tions, so you can fly them into the 1990s. 

Your ticket to the future 

ORACLE Quicksilver is a compiler that 
tutus your dBASE programs into fast, secure, 
multi-u.ser applications that can access both 
distributed ORACLE and dBASE data. It 
delivers all the capabilities of dBASE, plus 
powerful extensions like windowing, graph- 
ics and user-defined funaions. You can even 
add SQL sutements to your dBASE programs 
for more powerful, flexible data access, 

ORACLE database included 

ORACLE Quicksilver comes with the 
ORACLE RDB.MS. So you can gel automatic 
indexing, comprehensive security, and 
mainframe-class data integrity. 


Cooy*^C'9a8brOi«c)«Corf)om«n ORACLE <• a r«g«l«rM 
tradaniark ol Oracta Corpotabon Alao traoemarks dBASE ol Athlon 
Tale OucktdKar oi OucksAier Software Inc 0B2 OS/2 and iBM ol 


Why wait until dBASE IV can 
talk to SQL Server? 

dBASE IV doesn't talk to SQL Server yet. 
When it finally does, it will only talk to SQL 
Server on OS/2 —not on any other operating 
system. Which mean.s tou'U still be isolated 
corporate data on minis and mainframes. 

Add connectivity to your 
dBASE applications today 

Your ORACLE Quicksilver applications 
can talk to ORACLE SQL databases on your 
PC today. And with our optional networking 
software, you can build distributed dau- 
bases across ORACLE servers on PCs, minis 
and mainframes — including IBM DB2 data. 

No-risk Money Back Guarantee 

Test fly ORACLE Quicksilver now. If you're 
not out of the danger zone in )0 days, return 
it for a full refund. Limited Time Free 
Offer: Order now and, for a limited time, 
you'll receive ORACLE SQL»Tuior— our on- 
line SQL training program — absolutely free. 

C.all l-SOO-ORACLEI. ext. 4425 today. 

Or fill out and return the attached no-risk 
coupon now. 

ORACLe' 

COMPATIBILiTY- PORTABILITY • CONNECTABIUTY 


Send me die following ORACLE products for 
^PC.* Enclosed is my □ chede or □ VISA 
Cj MasterCard O AMEX credit card number and 
authorization for: 

i ORACLE Quicksilver at 1699 and 

ORACLE ^L-TUtor free 

t ORACLE SQL'Tbtor ONLY for 1199 

I Please add appropriate state sales tax 

I Total cocloscd/auUiof4zed. 

1 understand Oracle will pay fur ship- 
ping. and ail prices \-alid in L'.S. only. 
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(41$) $96 eOOO • ORACLE C:«nMa (600) 367 4407 Outbtei • 
Quebec <$1 4) 33707$$ ■ ORACLE Sysiemt Aut]rai« 
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Letters TO 

PC MAGAZINE 


WHITE ELEPHANTS? 

Why is there so much discussion about the 
PS/2s? Personally, I find PS/2s to be lem- 
ons. The way I see it, IBM pushed this 
computer line on the market because it 
knows that most business administrators 
who purchase computers for big compa- 
nies know very little about hardware and 
software, and they tend to look only at the 
name of the system. IBM was hoping that 
its call letters would give the system pres- 
tige and that the clone maker would do just 
that: make clones. 

Clarence Jones 

Newark, New Jersey 

It is unfoitunate that Microsoft and IBM 
chose to expend tremendous resources de- 
veloping OS/2. A relatively minor invest- 
ment in adding the Presentation Manager 
user interface to Xenix would have accom- 
plished virtually the same thing while 
maintaining some compatibility with the 
rest of the computer industry. The “not in- 
vented here” syndrome strikes again. 

Waid Reynolds 

Seattle, Washington 


SAYING YES TO SAYING NO 

I read with utter disgust letters fiom your 
readers complaining about PC Magazine’s 
running the “Cocaine lies. ...” ad on 
the war against dmgs (Letters, PC Maga- 
zine, November 15, 1988). I don’t care 
what industry you are in; drugs are there! 

Drugs are a terror infesting our society, 
and it is everyone’s job to do whatever they 
can to discourage their use. Hats off to PC 
Magazine for carrying an antidrug mes- 
sage. All publications should help fight 
this war! 

Norman D. Tillman 
Albany, New York 

PC 


Maybe in places like Star Prairie, Wiscon- 
sin, and Lakewood, Colarado, they don’t 
have a problem with cocaine, but the rest 
of our country does. If a really good 
hacker with a cocaine habit to support 
could transfer funds from one bank to an- 
other to feed his addiction, we’d all be in 
big trouble. 

If more companies came out with this 
message, people would be aware of this 
problem that affects all of us. 

John Buckley 
New York, New York 

The world has many serious problems, not 
the least of which are environmental, eco- 
nomic, and social. Hiding one’s head in a 
computer screen isn’t helping to solve 
these problems, but responsible magazines 
such as yours are. Your readers should 
have the intelligence to read things like the 
Partnership for a Drug-Free America ad 
and take heed. 

John N. Membrino 
Berwyn, Pennsylvania 

No one ever said you had to be intelligent 
to be interested in computers. PC Maga- 
zine should be commended for that ad, not 
criticized. 

David Silver 
Coral Springs, Florida 


AlfGACYTOKEEP 

I recently inherited an Eagle PC-Plus com- 
puter, with all software missing. At local 
computer club meetings. I’m met with 
gales of laughter at its mention and com- 
ments like “Use it for a boat anchor” or 
“Give it to the Russians.” 

I would, however, like to put it back 
into operation. If there are Eagle computer 
junkies out there, please get in touch with 
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me. It’s a nice-looking piece of equip- 
ment, and appears to be well built. 

Richard B. Naugle 
Jonesboro, Arkansas 


PRINTING ADJUSTMENTS 

There was one important item omitted in 
your printer review (“The 5th Atmual All- 
Printer Review,” PC Magazine, October 



31, 1988). That item is the maximum pa- 
per thickness that the printer is capable of 
using. There are many of us who need to 
be able to print on index card stock, and if 
your presentations included this item, it 
would be of great value. 

Richard Metlen 
Culver City, California 

I can get all the specs listed in your bench- 
mark tests in a computer store (“The 5th 
Annual All-Printer Review”). What I can- 
not get in a computer store is a real-world 
notion of ribbon longevity. The NEC 
Pinwriter 2200, for example, even starting 
with a brand-new ($12!) ribbon, fades to 
mouse gray long before it completes print- 
ing 30K of text. 

PC Magazine should run that test in PC 
Labs because no computer store, however 
consumer-friendly, is going to let me do it! 

W. F. Bolton 
Princeton, New Jersey 
8 9 



OUTSTANDING 

SOFTWARE 


dQ 

■ ""V whenofcterrg > 

^ ^ less than 10) 


Satisfaction Guaranteed or Money Back! 


BUSINESS 

in 13 Expiess Calc -(2 disks) Powerful financial spreadsheet 

□ 53 EZ-Forms -0(8316,11 in. print yr business forms. 51 2K. 

□ 79 Invofcer - Generate invoices, ease record keeping. 

n 117 Finance Mgr N • (2 disks) Handle personal/txjs finances. 
(E 135 PC>Acct - (2 disks) Manage books. Vack inventory, sales. 

□ 159 liilass AppMl - Mail mgr for envelopes, labels and more. 

□ 190 PDS*Quote - Compute jotycost estimales. 640K. 

□ 201 Checks • Log bark transactions, produce financial ipts. 

IE 226 File Eipress- (2 disks) Menu driven aH pup database. 
(E 232 Dr Data • (2 disks) Friendly, easy-lo-use maii mgr. 640K. 

□ 234 T-Maate' - Control & updde inventory. Know daily levels. 

□ 316 Tracker- Manage dienls. safes prospects! 51 2K.hrddsk 
(E 319 EZ-Oesk - (2 (feks) Keep appointments, update agendas 

□ 337 Charge - Analyze you crecfit charges, payment. interesL 

□ 383 Mutual Fund Mgr - Track yr portfoio, get weekly reports. 

EDUCATION 

□ 186 DOS Tutor - Learn DG6 painlessfy w/this interacfive tutor' 

□ 191 PCOuizzer - Lean music, Stales, etc. Signl^demo. 

□ 228 PC-Faatype • Teaches typing. Builds dazzing speed! -k 

□ 297 XY-Sotve - Graphic math game makes learning fun! 

□ 366 Gradeacan- Makes il simple to keep and avg grades. 

□ 376 GradeM - Teachers/students can tack/summatize grades. 
[E 384 XY-See • (2 disks) Graphic mati for HS<x)lege students. 

GRAPHICS 

□ 56 Chemview - Rotating 3-0 molecular structures. EGA. 

[E 145 Rngerpeint - (2 dsks) Pairtl Also obj oriented dsga k 
IE 210 DancadSO - (2 disks) Advanced design. 640KtYd dsk. k 
m 285 SurfmodI - (3 disks) Produce & shade 3-0 images. * 

IE 356 Geociock- (2 disks) Time map w/sun. dark areas! EGA. 
[E362 VGACad-(2cisks)Siperres256colorpafitng!VQA. 

GAMES 

□ IS Biblemen - Excerbse knowledge of Bible figures'events. 

□ 23 Star Trek - Amazing high res! Also Othelo. Arflery. EGA 

□ 28 Wordplay - (k Wheel of Fortune). Also Backgammon, k 

□ 84 SoUtaire - Grt cad games. Spider. Kiondke. Canfield! k 

□ 121 Arcade • Qubert Pango, Centipede. Hopper & more. ★ 

□ 151 Hack - You & yr (usty dog in a wild adventure (k Rogue). 

□ 176 SfrBcer - Heficopler atick. Also F%sk. world domination, k 

□ 21 5 Phrase Crse ■ So^ word puzzles or create you own! 

□ 289 3>D Packman • Also Kong, Spacovar. ABM (rrissjles). k 

□ 309 Blackjack - (you set rules). Also ArmchaiOB & Empire! 

□ 321 AdvenUire • Explore the caves! Also Castle. Star Trek. 
[I1365 Adventure Game TootMt- (5 disks) Play, create yr own! 

□ 372 Pinball • Also Othelo. Dragons. Sop^th. BaUeship. ♦ 

UTILITIES 

□ 138 Printer UiiMlas • Spoofing, banners, fonts & more! 

[E214 Zip4’hone-(2disks)Xrefsphon#tozipcode&vice-vers. 

□ 256 Easy Access - Seijp a menu sys for your PC. Haid disk 

□ 275 DOS Utilities - Large coHecton of irwaluable general utiis. 

MISCELLANEOUS 

(E 31 Movie Database - (2 disks) lusts 4.000*- films. Grt trivia! 
3] 48 Wisdom of the Ages - (4 disks) 6000* famous quotes. 
SI 72 Bibte- (12 disks) Cmpftindxd King JarnesbUe! HrddsK 

□ 74 Landlord - Trouble w/yr landlo(d9 Learn your legal rights! 

□ 146 PC*Lotto • Helps you beat your state's lotto odds! 

g] 153 PC-Write • (2 disks) Popular, poverful word processv. 

(E 291 PlanoMan • (2 dsks) Record you tunes or play music. 

□ 367 (Music Library System ■ Track your tapes. LPs & CDs. 
[E386 Computer Chef -(2 disks) 150* grt recipes. Add yr own! 

k Disks so marked abcve require a color graphics adapter. 


I Membership Special! $19.95 (reg. $34.95) 


For $19.95 (S25.9S^r tor 3.5^ become a MooCom Systems 
member and get Tha ShareMwe j3ook”($l235 separataty), a 
sub sc rip ti on to ’Shareware Aevtow" magazine, 6 free new- 
relaase shareware disks (one fea&jred each issue), low member 
pn»s. and any risks in His ad lor onty $1.99 each! ($2.99 tor 3^1 


I 3S~ disks deseed (add Sl.OO disk to applicable price) 


MicroCom Systems 
3673 Enochs Street 
Santa Clara. CA 
95051 


Costofdi$ks_ 
Membership_ 
Shippin g 
CA res tax 
Total end. 


Phone Toll Free for Same*Day Shipment! 


; (800)727-5995 

:t9e8 MCS Moo-Fft 7am-9pnt. Sat-Sun Sam-Spm pQ.oi 31 ^9 


VIEWPOINTS 

■ LETTERS 


AN AirrOMATIC HANDICAP 

Ray Smith spoke of DIP switches as if they 
were an archaic configuration method 
(Letters, PC Magazine, November 15, 
1988). The DIP switch configuration is 
just as easy for the end users as ‘ ‘autoKion- 
figuration.” This is because the instruc- 
tions accompany the boards in question 
with DIP switches, whereas the PS/2 con- 
figuration program is hidden in another of- 
fice somewhere. When it is located, it is 
still dependent upon the author of the in- 
stallation instructions. 

Andee White 

Oklahoma City, Oklahoma 


CASH AND CARRY 

Contrary to your review, the Bernoulli 
Box II can withstand 1 ,000 g’s at impact 
(“Removable Mass Storage: You Can 
Take It with You,” PC Magazine, Sep- 
tember 13, 1988). 

A description in the Editor’s Choice box 
stated that “the disadvantages of the Ber- 
noulli system are its 
unavoidable media 
wear and its lacklus- 
ter speed.” After in- 
vestigating the 
speed issue, 1 dis- 
covered that your re- 
view lab tested the 
Bernoulli Box II 
with its verify on, 
while the others were tested with the verify 
off. This affected the results. 

Iomega has added a disk cache to the 
product that has improved the speed dra- 
matically. In fact, when tested, the Ber- 
noulli Box II improved by 3.9 times and 
exceeded all other removable storage 
products tested by PC Labs. 

Karen Lippe Brown 

Iomega C^orp. 

Palo Alto, California 

In line with the PC Labs testing proce- 
dures, the benchmark-test figures for each 
removable mass-media system reflect that 
system's performance at its d^ault set- 
tings. — Ed. 


EXTOLLING SUPPLY AND DEMAND 

Donald H. Judson notes that oil is “an in- 
creasingly scarce commodity in finite sup- 
ply” (letters, PC Magazine, October 31, 


1988). That undoubtedly explains why its 
price has fallen like hot lava through a gla- 
cier in the last 3 years. Or perhaps the pric- 
ing of oil is too complex for either John C. 
Dvorak or a simple Ph.D. in economics 
like me to understand. 

Tony Lima 

San Carlos, California 


WHOSE REALITY IS IT? 

I want to thank Stephen Manes (“ ‘Just 
Tech’ vs. Reality: Who Wins?,” PC Mag- 
azine, November 15, 1988) for his column 
that hinted at the tendency of techies (and 
the businessmen behind them) to push new 
hardware and software the way Detroit and 
Paris push next year’s cars and hemlines. 

At least one person on your staff seems 
to disagree with your magazine’s apparent 
attitude of ‘ ‘faster is better, newer is better, 
and damned be those who don’t have the 
cash to keep up.” 

Robert Blumenfeld 

St. Louis Park, Minnesota 

If I understand Stephen Manes correctly 
(“ ‘Just Tech’ vs. Reality: Who Wins?”), 
he believes that the entire space shuttle 
program falls under his heading of “Just 
Tech.” I personally see a great deal of 


■ Techies and 
businessmen push new 
hardware the way Detroit 
and Paris push next year’s 
cars and hemlines. 


difference between our country’s manned 
space program and the mindless pursuit of 
technology for technology’s sake. 

A great number of people work very 
hard to make sure that the Challenger di- 
saster will never be repeated. For Manes to 
blindly lump these efforts as “a tweak 
here, a patch there . . .’’is extremely of- 
fensive to those of us who do the tweaking 
and patching. 

BradMears 
League City, Texas 
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THE BUS STOPS HERE! 


CompuStar: PS/2 and PC/AT Compatibility. 



Ask any computer expert about 
what type of system you should buy 
nowadays and you'll likely get a 
"pass the bus" response. Something 
like - "Well, uh. the PC/AT* bus 
is your best buy but, then again, the 
new PS/2* bus may become the 
next industry stanciard." Great ad- 
vice, right? If trying to decide on a 
microprocessor weren’t tough 
enough, now you’re expect^ to 
pick a bus, too. 


RELAX, NOW THERE’S 
COMPUSTAR! 


The all new CompuStar from 
Wells American not only lets you 
interchange microprocessors, you 
can also mix and match buses — a 
PC/AT bus, a PS/2 bus or. . .both. 

As your computing needs change, 
simply snap in a new processor 
or add an extra bus. You’ll 
never again have to worry about buying 
the wrong computer system! 


FOUR COMPLETE SYSTEMS IN ONE. 


The CompuStar can be configured with any of four 
microprocessors — an 8086, an 8^86, an 80386SX, or 
an 80386, The processor and up to 16 megabytes of user 
memory have dl been combined, using the latest VLSI tech- 
nology, on a single, plug-in CPU module. Plus, any time 
during the first year of ownership, CompuStar users can 
“trade-in” the CPU module they initially selected toward the 
purchase of any of the other more 
powerful modules. Nobody but Wells 
American gives you this kind of value. 

A CONVERTIBLE BUS? 
YOU’RE KIDDING! 



/S' 


No, we’re not. In feet, it may well 
be the most practical microcomputer 
innovation ever. Say you’ve selected an 
AT compatible CompuStar and later 
want to add PS/2 compatibility. No 
|] I problem! Snap in a PS/2 Bus and 
Adapter Module and you can use both 
buses in the same system. Likewise, 
if you’ve selected a PS/2 compatible 
CompuStar and decide you want to add 
an AT bus, just snap in an AT Bus 
Module. Depending on configura- 
tion, the CompuStar can have up to 
13 bus expansion slots — all A’T 
slots, all PS/2 slots or a “split- 
bus” of AT and PS/2 slots. No 
matter which bus becomes the 
next industry “standard,” you’ll have peace of mind knowing 
your investment in a CompuStar will be protected. 



The CompuStar is also easily expanded. That’s because 
there are seven CompuStar disk/tape compartments — six 
accessible from the front and an additional full-height bay 
inside. All this in a sleek, compact tower design that will 
leave more room on your desktop than any of the so-called 
“desktop” models. 

A NEW IDEA FROM AN OLD COMPANY. 

The CompuStar® Multi-Piocessor, Convertible Bus'" 
Microcomputer. It’s no surprise that our engineers invent- 
ed it. After all, we’ve been making microcomputers longer 
than anyone else. . .even longer than IBM! And if that kind 
of experience doesn’t impress you, CompuStar’s service pro- 
grams surely will. You can select an optional overnight tnod- 
ule swap-out plan or on-site service from General Electric Cor- 
poration — one of the most respected names in consumer 
electronics. And, of course, every CompuStar carries a full 
one-year factory warranty. 

RNALLY, AFFORDABLE TECHNOLOGY. 

Think all this technology sounds expensive? It’s not. 
Thanks to CompuStar’s modular architecture, you pay only 
for the technology you need — and only when you need it. 
Plus, there is a 
wide variety of 
CompuStar 
display, tape 
and disk op- 
tions including 
a one gigabyte 
erasable opti- 
cal disk. You 
can choose a 
fectory pre- 
configured 
CompuStar or 
custom design 
one yourself. 

Just unlock the 
front panel and ^ppgm^mgpg||^m||gg|||||||m|||||^- 
literally “snap- 

in” a bus, CPU, memory or disk module in a matter of 
seconds. It’s system flexibility never before available. . . 
at any price. 

While one of our competitors (we won’t mention any 
names) threatens you with “missing the bus,” most simply 
pass the bus. Our new CompuStar, however, eliminates the 
bus problem altogether. Not to mention the processor prob- 
lem. Even the expansion problem. Prove it to yourself. Call 
today about our 31-day trial offer. Oh, and by the way, the 
next time anyone asks, tell ’em you know where the bus stops. 



American. 


Corporate Headquarters: 3243 Sunset Boulevard 
West Columbia, South Carolina 29169 • 803/796-78(Xl 
TWX5I0-601-2645 - FAX 803/796-7029 


'Personal Computer AT, AT and PS/2 are trademarits of international Business Machines Corporation 
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THIS IS WHAT HAP 
LET OUR CUSTOMERS 


s iTn This is not exactly your typical dot 
ii ^ W matrix printer. But then, the ALPS 
Allegro 24 wasn’t built in typical dot 
k lion I i matnx printer fashion. 

It’s the result of a highly sophisti- / 
cated new design process, never 
before attempted by any other 
printer company. We call it 
“Giving the Customers What ■ 

They Want’.’ 

You told us you wanted a 

PC Mafpitint Editor's Choice Award, 10/31/88. 



rugged 24-pin printer for under $500. Which 
the Allegro 24 is. You wanted it to chum out 
page after page of crisp, letter-quality output. 
Which it does. And you wanted it with easy- 
to-use front panel controls. Which, of 
^ course, it has. 

Then you insisted that it be 
jam-proof. Which explains this 
printer’s uncharacteristic profile. 
You see, it has no platen. Just 
a unique flatbed design for a 



PENED WHEN WE 
DESIGN A PMNTER. 


paper path that’s straight, direct and virtually 
unjammable. 

As if that weren’t enough, you asked for— 
and got— features like “paper parking’,’ for 
automatic switching from fan-fold to single 
sheet feed. Four resident type fonts. And 
full compatibility with most all the PCs and 
software you already have. 

For a free demonstration of the printer 
you’ve always wanted, see your lo^ ALPS 
dealer. Or direct your questions, comments 

CIRCLE 242 ON 


and brilliant ideas to us at 800-828- ALPS. 
In California, 800-257-7872. 

And help us design our next printer. 

ALPS 

AMERICA 

Built by popular demand. 

Allegro 24 is a trademark of ALPS Electric Co., Lld.C2988. ALPS America. 
lER SERVICE CARD 



50,000 illustrators agree, 
Micrografx Designer 
is the graphics software 

of choice. 



They’re in good company. 


PC Magazine’s Technical Excellence Award: 
Best Graphic Software of the Year, 1 988 


Whether you’re into desktop publishing, graphic 
design, presentation graphics, or technical illustration, 
Micrografe Designer is the illustration software package 
for you. See what you’ve been missing. For a free 
self-running demo, call 800/272-3729. 



MICROGRAFX 


1303 Arapaho ■ Richardson. TX 75081 • 214/234-1769 • 800/272-3729 
Surrey Hou.se • 34 Eden Sireet * Kingston • KTl IHR • IIK • 01-547 1638 


VIEWPOINTS 

■ LETTERS 


CREDITING THE COMPILER 

Some technical points were overlooked by 
the PC Labs testing in the review of 
Watcom C (“Compiling the Facts on C,” 
PC Magazine, September 13, 1988). 
Watcom C has no restriction on the size of 
identifiers and each character of an identi- 
fier is significant. 

Watcom C does have an automatic in- 
stall program, WVIDEO does list line 
numbers, and Watcom C comes with a full 
complement of string functions . The . EXE 
file sizes for Watcom C 6.5 are better than 
those in the review. The correct sizes are 
FUes = 27,362, String = 4,756, IMath = 
3,416, FMath= 15,872. 

Fred Crigger 
Watcom Systems 
Ontario, Canada 


THREE CHEERS FOR JR. 

Allan S. Joffe explained that those who 
purchase IBM products apparently do not 
shop with their brains, citing the PCjr and 
the PS/2 Model 50 as “fiascoes” (Letters, 
PC Magazine, October 31 , 1988). 

My suggestion to Mr. Joffe is that he 
might want to remember who paved the 
road to where we are today in personal 
computing, the ones who created the stan- 
dard. If he doesn’t believe this, take a look 
at the top line on the outside cover of PC 
Magazine. That should say it all! 

Brian L. Holder 
Deer Park, Texas 

Every time some reader bashes the PCjr, 
he or she insults computer experts such as 
Peter Norton and others who wrote some 
excellent books on the subject. I bought 
my PCjr in 1984, and 1 am extremely 
pleased with it. I can write with it, work on 
a database, or play games. What else does 
the jr need to do? 

Tom Davison 

Los Angeles, California 


PINNING DOWN THE TRUTH 

John Dickinson made a serious error in de- 
scribing the operation of a dot matrix print- 
er printhead (“Dot Matrix Printers: The 
M^et Matures,” PC Magazine, October 
31, 1988). He stated that the pins are “held 
back from the target ribbon and paper by 
electromagnets” and that when the charge 
is removed, “the pin is released and the 


spring forces it into the ribbon.” 

The pin is actually held back by a 
spring. When current is applied to the elec- 
tromagnet, the magnetic force overcomes 
the force of the spring, the mass of the pin, 
and the friction of the pin within the chan- 
nel . The pin accelerates within the magnet- 
ic field and strikes the ribbon. The ribbon 


■ I can write with my 
PCjr, work on a database, 
or play games. What else 
does the jr need to do? 

is forced into the paper beneath, and a col- 
ored spot is left on the paper. When the 
current is removed, the pin retracts into the 
printhead. 

Lawrence Weiss 
Scottsdale, Arizona 

The action described in the article is con- 
tained in the so-called stored-energy 
printheads found in most commerciaily 
available matrix printers. The type of ac- 
tion you describe is much like that of a so- 
lenoid. Matrix printheads that use such a 
techrmlogy are calied dapper heads. 
—Ed. 


CORRECnONS/AMPUnCATIONS 


The Compaq 386S Computer featured in 
the photo with Stephanie K. Losee 
(What’s Inside, PC Magazine, November 
15, 1988) was incorrectly identified as the 
IBM PS/2 Model 70. 

The three IBM PS/2 Model 70 computers 
do not have reset switches (“The Size Is 
Right: Packing 386 Power into Sleek 
PCs,” PC Magazine, November 15, 
1988). 


HOW TO WRITE TO PC MAGAZINE 

Send letters to PC Magazine, One Park 
Avenue, New York, NY 10016, or upload 
through PC MagNet. All letters become 
the property of PC Magazine and are sub- 
ject to editing. US 
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Think 
You Can't 
Afford A ^ 
PostScript" 
Printer? 

For Just 

$195 

NOW YOU CAN 
Print PostScript 
Language 
Text and Graphics 
On ANY Printer 



Interpreter for the IBM PC 


Includes Drivers for: 

HP LaserJet, DeskJet, PaintJet 
Canon LBP-8II, Bubblejet 
Epson LQ and FX, Toshiba 24-Pin 
IBM ProPrinter, NEC Pinwriter 

With 13 Scalable Outline Fonts 

GoScript Software, 
the $195 PostScript 
Language Printing Solution 


ORDER TODAY! 

Contact Your Local Dealer 

or call the LaserGo Order Line 
(800) 451-0088 (outside Calif,) 

VISA/MC/COD ACCEPTED 
Dealer Inquiries Invited 

LaserGo, Inc 

( ^ TEL: (619) 530-2400 

FAX; (619) 530-0099 

9235 Trade Place, Suite A, San Diego, CA 92126 
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Swan 386/16 


TUSSEY COMPUTER PRODUCTS 


POBOX 1006 

STATE COLLEGE. PA 16604 


1 - 800 - 468-9044 
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In business since 1984. TCP has been 
commined to constantly improving our 
selection, quality, and service. 

Today, with a selection of over 1 ,000 
items in stock, our goal is still to make 
your every purchase convenient and 
hassle-free. 

■ Your Credit Card is not charged until 
your order is shipped. 

■ Orders arriving before 3:00 PM our 
time will be shipped out the same day. 

■ We insure your order at no extra cost. 

■ Tussey is a financially strong and well 
est^lished company. 

■ Our knowledgabte sales staff is well 
trained and ready to assist you. 

■ An advanced warehouse materials 
handling system assures your order is 
shipped out accurately ar^ on time. 

30 Day Satisfaction Guarantae 
Your complete satisfaction is our top 
priority. Any Swan computer system may 
be returned within 30 days from the date 
of shipment for a full refund.* 

Taehnieal Support Is TolhFrss 
Our Technic^ and Service staff is on call 
Mon-Fri 9-5 EST to make sure that you 
gat the most from your system. 

1 Full Yaar Warranty 
AH Swan products ir)dude a full 1 year 
warranty on both parts and labor. A 
secorKl year SEW (Swan Exterxled 
Warranty) is available. 

CaM or write for details. 

Fast Dathrary 

Wa ship wHhln 24 hours.** 

* IlHTM rninwd rnu« bs asrew. witM medNcallDi) or 
denapi. M warrant cardi, manudi and pe c lej^ 
must M indudad. Ralum shipping must ba praped and 
ireurad. baahng a RAC (Raun Auhenation Coda) on 
lha abipping laM. Sorry • dipping charges art non- 
lalundabla 

** Cuatoffl oonigurad lyaisffli may taka longar. 


Stuan 286/12 


$1099 

12MHZ/0 Wait State 

Base Syatam wWi 1.2M8 Drive. 

Assembled ft Tested IBM* AT Compatible 
MS-DOS* OS/Za Compabble 

■ 80266 12/6 MHz 

■ Phoenix BIOS 

■ 512K of RAM Expandable to 1MB 

■ 0 Wait State 

■ 200W Power Supply 

■ 1.2MB Floppy Drive 

■ Ports: 1 Serial. 1 Parallel. 1 Game 

■ Dual Floppy/Oual H.D. Cmtroller 

■ 6 Expansion Slots 

■ 101 Key Enhartced Keyboard 

■ Clock Calendar w/Battery Backup 

■ Swan Setup 8 Utilities Diskette 
Ojprfone; 

■ 80287 Coprocessor 

■ Upgrade to 1MB 

■ 31/2* Floppy Drive 

■ SWAN/MS-DOS (3.3) add $89 


286/12 

VIDEO OPTIONS 

toOtei ttenSar S Vltee liSiHir 

Driva Options 

Mono 

14’Ftot 

Mono 

EGA 

VGA 

Single Floppy 

$1249 

$1296 

$1648 

$1748 

w'40Me (40ms) 
Herddnv* 

$1649 

$1698 

$2048 

$2146 

w«0MB (28ms) 
Herddnvc 

$1949 

$1998 

$2348 

$2446 


XT. AT Md 0Sr2 m lagaiirid oadmiki d 
Mamattoml GuJnm UacNnat 
UftOOS a a iiajmed ndsmek of Moonfl Comoration 


Sujan XT10 I Siuan 286/10 


uonitor Uonffor 

notlnelud^d ^ ^ ^ normcludetf 


10MHZ/0 Wait State 

Base System with Single 360K Drive. 
Assembled ft Tested IBM * XT Con^bble 

■ 8088-1 10/4.77 MHz 

■ Phoenix BIOS 

■ 640KofRAM 

■ 150W Power Supply 

■ Ports: 1 Serial, 1 Parallel. 1 Game 

■ 8 Expansion Slots 

■ Single 360K Floppy Drive 

■ 101 Key Enham^ Keyboard 

■ Clock Calendar w/Battery Backup 

■ Swan Setup & Utilities Diskette 
Opthna: 

■ 8087 Coprocessor 

■ 3i/2* Floppy Drive 

■ SWAN/MS-DOS (3.3) add $89 



* includes Single 360K Ftocpy Drive 
’ Upgrade from 12* to t4' ^ S c r een, add $49 


IOMHz/0 Walt State 

Base System with 1.2MB Drive, 

Assembled ft Tested IBM* AT Compatibie 
MS-DOS*, OS/2* Compatible 

■ 80286 10/6 MHz Norton V4.0SM 1.2 

■ Phoenix BIOS 

■ 512Ko( RAM Expendable to 1MB 

■ 200W Power Supply 

■ 1.2MB Floppy Drive 

■ Pods: 1 Serial. 1 Parallel, 1 Game 

■ Dual Floppy/Dual H.D. Controller 

■ 8 Expansion Slots. 6x16 bit. 2x8 bit 

■ 101 Key Enhanced Keyboard 

■ Clock Calendar w/Battery Backup 

■ Swan Setup 8 Utilities Diskette 
Option*: 

■ 80287 Coprocessor 

■ Upgrade to 640K or 1MB 

■ 31/2* Floppy Drive 

■ SWAN/MS-DOS (3.3) add $89 




Swan AT-Style Keyboard 



Swan Modems 

w/PC Talk III software 

■ Hayee * compatible 

■ Auto anawer/dlal 

■ Tone and pulaa 
2400 baud 

internal $129 

1200 baud 

internal .... $69 

2400 baud external ..... $149 

1200 baud external $99 



Swan Video Cards 


SWITCHABLE 

from Hercules 
to CGA $69 

■ Parallel Port 
EGA 

■ 640 X 480 
Resolution 

■ EGA/CGAmi. 

■ Parallel Port $139 
VGA 

■ Compatble with all 

17 VGA Modes $229 


Sixjon 386/16 


Monitor 

notkKhiOod 

16MHZ/0 Wait State 

Base System with 1.2MB Drive, 

Assembled ft Tested IBM* AT Compatible 
M&OOS*, OS/2* ft UNIX* Compatible 


' Upgrade from 12* to 14* Rat Screen, add $49 


SiLian 386/20 


Afoniror 
not ktcludod 

20MHZ/0 Wait State 

Base System with t .2M8 Drive. 

Assembled ft Tested IBM* AT Compmible 
MS-DOS*. OS/2* ft UNIX* Compatible 


1 101 Key Enhanced Keyboard 
I XT 8 AT compatible 
I Full 1 year warranty 


Swan Tape Drive 

■ QIC -40 operating std. 

■ Network compattole 

■ Full 1 year warranty 
40MB Driv., 

Internal .$o09 

40MB Drive. 

External $429 



■ 80386 16/8 MHz Norton V4.0 S1 17.6 

■ Phoenix BIOS 

■ 1 MB expandable to 16MB RAM on 
32 bit memory card 

■ 80287 8 80387 Coprocessor Socket 

■ 2O0W Power Supply 

■ 1.2MB Floppy Drive 

■ Ports: 1 Serial, 1 Parallel, 1 Game 

■ Dual Floppy/Dual H.D. Controller 

■ 8 Expansion Slots 

■ 1 01 Key Enhanced Keyboard 

■ Clock Calendar w/Battery Backup 

■ Swan Setup 8 Utilities Diskette 
Option*: 

m Upgradeto2.4,6,10.16MB 

■ 80267 or 80387 Coprocessor 

■ 31/2* Floppy Drive 

■ SWAN/MS-DOS (3.3) add $89 


■ M3e6 2(y^Hz Norton V4.0 SI 22.0 Ctll For Pricing on Ttp» CsnridgMl 

■ rhoenix BIOS 

■ 1 MB expandable to 1 6MB RAM on 
32 memory card 

■ 60287 8 80387 Coprocessor Socket 

■ 230W Power Supply 

■ 1.2MB Floppy Drive 

■ Ports: 2 Serial. 1 Parallel, 1 Game 

■ Dual Fk>ppy/Dual H.D. Controller 

■ 6 Expansion Slots 

■ 101 Key Enhanced Keyboard 

■ Clock Calendar w/Battery Backup 

■ Swan Setup 8 Utilities Diskette 
Option*: 

■ Upgrade to 2.4.8.10.16MB 

■ 80287 or 80387 Coprocessor 

■ 31/2* Floppy Drive 

■ SWAN/MS-DOS (3.3) add $B9 


EDUCATIONAL 
and CORPORATE 
ACCOUNTS 

We offer a full line of services 
catering to your needs. 

To reach our Educational & 
Corporate Sales Department 

Call 1-800-468-9044 

FAX: 814-237-4450 


— 


386/20 

VIDEO 0 

Indudi MsnSgr 

PTlOf 

IVMwS 

IS 

daeiar 

Onve Options 

Mono 

14* Flat 
Mono 

VGA 

Mono 

VGA 

Color 

Single Floppy 

$2649 

$2698 

$2699 

$3146 

W'40MB (40ms) 
HsfOdrlve 

$3049 

$3098 

$3299 

$3546 

w'aOMB (28mt) 
HanM^ve 

$3349 

$3398 

$3599 

$3846 



SWAN 

VIDEO 


12** MONOCHROME: 

■ Swan Swiichable Video Card 

■ 12* Hi-Ftesolution 
Amber Monitor 


OPTIONS 

INCLUDE: 


■ TiH ft Swivel Base 
14" MONOCHROME: 

■ Swan Switohable Video Card 

■ 1 4* Flat Screen Monitor 


■ Tilt ft Swivel Base 


CGA 

■ Swan Swiichable Video Card 

■ RGB Monitor 
EGA 

■ Swan EGA Video Card 

■ 14* EGA Monitor 
VGA 

■ Swan VGA Video Card 

■ 14’ VGA Monitor 

■ Till ft Swivel Base 


To ordar: No surcharga on lylastarCard or 
VISA ■ Your cradH is not charged until 
your order is shipped ■ COO orders accepted 
• no COO fees ■ Shipping : 3% or $5 mini- 
mum for UPS Ground. Call for shipping 
charge* on Exprass Air, APO, FPO, AK. HI and 
foreign orders. ■ Mill Orders: We accept 
money orders, oertiflad chedis. artd personal 
ehaeks. Allow 2 waaks for personal and com- 
pany chacks to claar. ■ Wa acoapi purchasa 
orders fiom quslified Educational and Corpo- 
rata in s Wutiona. 

ALL SALES ARE RNAL 
Dafactiva items replaced or repaired at our 
discrobon. Pennsylvania dafivartas add 6% 
sates tax. Prices and (arms sublet to changa 
without netica. 


IICROCOMPUTER 
MARKETING COUNCIL 



OPEN: 8:00AM- 11.-00PMMon - FrI, 10:00AM- B.-OOPMSat, 12.i)0PM- 8:00PM Sun East Coast Time 


For Infoimalion 
Call 8r4-?34-??36 
FAX 814-237-4450 


EQ] 



CALL TOLL FREE 1 - 800 - 468-9044 














DOnr SCTTIE POR LESS... 



i/f t1iEC 

MONITORS 

0 % HM»»y 

SS SAMSUNG 


MULTISCAN 14S5N 

■ 256 Colors 

■ 800 X 600 Resolution 

■ Includes 9i>in TTL 
& I5*pln Analog 
Video Connectors 


$439 


nr 


VGA 1 4530 

■ 256 Colors 

■ Up to 720 x 400 
Resohibon 

■ 14* Screen with 
Tilt & SwTvel Base 


$359 


MSC TECHNOLOGIES 






Omnimouse $45 

PC Mouse II $89 


(3 LOGITECH 

I HiREZ 
MOUSE 

■WJ $89 


BUS SERIAL 
MOUSE MOUSE 


SCAN MAN 

$199 


TOSHIBA 

LAPTOPS . 


T1000 

T1200 (10MHZ/20MEft 

T3200(12MH2/40MB) 


.$CALL 

.$CALL 


CALL FOR OTHER TOSHIBA MODELS 


wniir 


Panasonic. 

Office Automation,^'^^^"'^^' 


PPC 640 PORTABLE 
8 MH 2 Processor/640K 
Supen«nst LCD Dsplay 
2400 baud mwmal Modem 
lOt Key AT-Style Keytioard 
PwaXel S Serial Ports 
OualSS’Dmres 
MSOOS3.3 dO/9 




1124 


24 pin, 192 CDS 
draft. 63 cds LQ 


draft, 63 cps LQ 

5 built in fonts ^ . HJ! 

front, bottom or 
rear paper feed 

paper parking and ^ 

memo load 

Epson® LQ-2500 and IBM® Proprinter™ X24 
emulations i 

2 year warranty ^LrALL 


Suion 

Technolo9ie/ 
Swan Modems 

w/PC Talk III software 

■ HiyMecoinpaSbto 

■ Aulo wwwer/dM A 

■ Ton* and pulw 

2400 baud wdA 
internal .. ....$129 
1200 baud 

internal .. — $69 ^ 

2400 baud external ......$149 

1200 baud external $99 


Sujon Technologic/ 

$249 


VGA VIDEO CARD 


2S6K Video Ram 


■ Enhanced VGA Modes 

■ Compatible w/AI1 1 7 VGA Modes ' 
Swan VGA Card and 

Imtec VGA Monitor ....... only ^ 


Aashtcntate' 

dBASE IV 

$CALL 



PC ADD ON BOARDS 


AST 

Advantage! (t28K) CALL 

Advantage! Premium {512K) FOR 
Rampage 286 (51 2K).... PRICING 

SixPaKPIus (64K) -.ON 

axPakPremium (256K) .-.-..AST 

BOCA RESEARCH 

RAM Card XT or AT SCALL 

yO Card XT Of AT $79 

INTEL 

AtioveBoard 286 —$389 

AboveSoard PS/266 $419 

Inboard 386 $CALL 

Cali for Oaugtitertooard Pricing 



MICRON 


RAM CARO 

■ PuHy Populated a Tasted 

■ 2MB RAM 

MB-28-D $689 


iny 

CHIPS 







80287 

$179 



80387 16 

$CALL 


TAPE BACKUPS 
Sujan 

Technologie/ 

XTInlemal $339 

XTE.Kfnal $429 

PWXTentfATCompurfa 




For A 7 and SM Computers Only 

TOPS 






Net Pnrrt 

$125 


TOPSAteC — — $164 


ACCESSORIES 




Optical Mouse 
w/Dr.Halo III 


CURTIS 

Ruby/Ruby _...$5S/$6S 

Diamond—.— — $30 

Safe Stnp — $17 

Switch Box - $30 

SWAN 

Surge Suppressor _..$14 

6710' Pnnfer Cable... $10/$14 

6' Rt. Angle Pnnier Cable $12 



MITSUBISHI 

35*(720K) $109 

3 5‘(1 44MB) $129 

TOSHIBA 

3 5* (720K) $109 

35-n 44MB) $129 


SONY 

3,5* (720K) - $99 

3 5‘ (1,44MB) $119 


ROCTEC 5.25* 


on. 

3fiQK 1.2MB 

1-3 

$74 

$89 

4-9 

$62 

$73 

104- 

Call for Quote 


PC HARD DRIVES 

•©■MiniScribe 

8438 30MB (68 ms) Kit $339 

3650 40MB (61 ms) $349 

3053 40MB (25 ms) $579 

6085 71 MB (28 ms) $779 

(^Seagate 

ST-225 20MB (65 ms) Bare/Kil $219/$2» 

ST-238 30MB (65 ms) Bare/Kil $249/$299 

ST-125 20MB (40 ms) Bare/Kil $249/5299 

ST-251 -0 40MB (40 ms) $359 

ST-251-1 40MB (28 ms) $439 

ST-4096 BOMB (28 ms) $629 

Kits include cables, controller and mounting screws 



EDUCATIONAL and 
CORPORATE ACCOUNTS 


CALL 1-800-468-904 4 
"““"ti.'tSSKS FAX: 814-237-4450 


Ta erdar: Na aurebarga on MasiarCard or VISA ■ Your ctadii card la rei 
chargad unal yaur order « oNppad B COO ordara aceapMd no COO laao B 
Stiipwng ; 3% or $5 naramum tar UPS Ground Call tor tfappoig charge* on 
EipresaAn.APO.FPO.AK.HIandloroignordort B MaltOrdara: Weaccopi 
monoyotdara.cortifiodchecka.andpersonalchack* Alow2waolialotporso^ 
and company cha^ to dear B WoaecoptpurchaaaerdorstremquMwdEdu- 
cationd and Corporaia nMtubona 
ALL SALES ARE FINAL. 

D«loctiv« rtema roptaced or cepoirod ai our 
dscraion Ponnsylvaraa dekvenos add 6% 
uloalax Prico* and larm««ub|oci to change 
wrihom noKo 


DISKS 


per box el 10 3.S<r S.2S~ 

BONUS DS/DO $6 9$ 
MAXELL 0SA>O $17 95 $9 96 
VERBATUd OSDO $19 95 $995 
SONY D&OO $19 95$10 9S 



TUS5EY COMPUTER PRODUCTS 


P.OBOX 1006 

STATE COLLEGE. PA 16304 












tC P SHIPS IT 



#CITIZEN 

1800 $159 

MSP-40 I240«»99n> $289 

MSP-45 litoemt* im $CALL 

MSP-S5 $CALL 

Premier 35 (OMv«(wt<i~..~....$CALL 
TribuM 224 (2009v24pni ^^...$589 


Panasonic 

1091111 (iKcMiV-cn) $189 

10921 i3«ocp«/»pni $319 

1124 |iMept/34-pnl mcw..$CALL 

1592 $389 

1595 «}40ep*/9««» $469 

3131 (i7cpvOMn. $319 

3151 <22c(*Om)ii~ $519 

1524 (240epv34-pni $599 

Laser Printer (iiiem) $1 549 


NX‘1000 Rainbow it4«M4pr<i$229 

NX-15 (izocp^s^) - $349 

NX-2400 (i709tA«^) $CALL 


EPSON 


FX-8S0 (264ctw*prv $349 

FX-1050 (264c(w« pmi $CALL 

LO-500 ,iMctw2«P*<i $339 

LO-850 i2e4(pc/34 («ni „.$CALL 

LQ-IOSO t264<(i«.»«r, $CALL 

LQ-2SS0(400c(m^{mii $CALL 


HEWLETT-PACKARD 

Deskjel $CALL 

Pantjet $1049 

NEC 

P2200(a0col. 170cps).-...$359 

PS200 (60 col. 265 cps) $529 

P5300 (132 col. 265 cps) ...$689 


OKIDATA 

320 (80 col. 300 cps) $339 

321 (132 cd. 300 cps) $499 

390 (60 cd. 270 cps) $469 

391 (132 col. 270 cps) $679 


393 (132 cd. 450 cps) ...$CALL 
TOSHIBA 

P321SL(80cd.216cps) ..$429 
P341 SL (1 32 cd. 21 6 cps) .$569 
P351SX(l32cd. 360 cp$).$879 


LASER PRINTERS 

HEWLETT-PACKARD 


Lasenel Senes II... $1799 

PANASONIC 

KX-P4450 $1549* 

QUME 

^npien $3595* 


* Fn* F0d^ Express OeAvery 


ifl/VlURAX^ FAXHMMNES 

Ml 200 

■ Gfoup 2 4 3 Cofflpaebi* 

■ 2400-9600 beudnt* 

■ Copwt FuncUon* 

Ml 600 

■ Groip 2 4 3 CompeMt 

■ 2400-9600 bMd 

■ Co(M4r FuACtOAt 

■ 32 ChwaiMr Oisptay 

■ F»t« Mod* lor Gtephn 

■ 30 Numbar Memory 


$749 


$995 



wTOriWoUl 

BaCROSOFT 

$79 


$98 


M8C TECHNOLOGIES 

OmniMouae $48 


LOGITECH 


HiHaz ( 320 dpi) Mouse 

-$88 



Serial Mxise 

-$89 






PARA1M8B 


Autoewtoh Mono — .... 

-.$188 

SWAN 


EGA 

$148 


vmtOT ' 

VEQAOduM $198 

VGA 

An 






PARADMB 


VQAProlawionM 

$CALL 

SWAN 


VIDB07 

VEGA VGA 

$288 


MtSC. 

An 

QrapMc SoUion pi— cg^) .8189 
HBBCCJUBS 

QraphicaPluaAMMi $178 

IfvCoixCMdicoA) $398 

Netw^ Card Phia aitne) .fCALL 
SWAN 

Gwil c ha bM ai ww C O N .$ 88 




TTL Monochrome 

Magrtavox 7623 (Amber) $89 

Packard Bell with tilt^wivel 
Amber or Green. .............$89 

Samsung 14* IMono Rat .....$138 

Amdak 410 Amber, Gieai 
or White $148 

RGB/CGA 

Magrtavox 8762 $348 

Magrtavox 85t5 $288 

Samsur^ SC4S2C $219 

EGA 

lytagrtavox 8053 .Mi,t349 

MHsubishi Diamond Scan. $CMJ. 

NEC Multisync II ICALL 

Packad Beil 1431 $419 

lm(ac14S5NMulli $438 

VGA 

Magrtavox 7748 (Orey scali> ..$129 

M^rtavox 9062 $429 

Imlec 14530 $388 



Software orders over $100 and 
Accessories under 6 pounds will 
be shipped Federal Express 


(Even at these prices) You only pay TCP's standard shipping 
charge. Orders arriving before 3t>0 PM our time will be 
ship^ out same day. Ifpartofyourorderisbackorderedihe 
remainder will be shipped UPS Ground FREEI 



SECURITY 

■ Your Credit Card is not charged until your 
order is shipped. 

■ We insure your order at rto extra cost to you. 

■ Tussey is a financially strong and well 
eslr^shed company. 


CUSTOMER SUPPORT 

■ Alter sales support 

■ Knowledgeable staff, all graduates of 
Tussey's 'Computer Bool Camp’ 

■ Our advanced warehouse/materials 
handling system assures your order is 
shipped out accurately & on time. 

■ Our IBM AS400 allows instant order and inventory status. 


I fli^l II 



AMERICAN 


Design CAO 3-0 . 
ASHTON-TATE 

$188 





FrvneWork ill 

$629 



-$14» 


BEDFORD 
lAieeralM Accountng — 

BOEING 

BoemgCaic $194 

Boeing Graph $194 

BRODERBUND 

Pnnt Shop -.$33 

Pnnt Shop Companion -.-.$39 

CENTRAL POINT 

COPY II PC- $19 

Deluxe Option Board - $99 

PC Tools Deluxe (S.O) $39 

DAC SOFTWARE 

Dac Easy Accounting $89 

Die Easy Lght $39 

Dac Easy Payron $99 

Cae For Meetp en TMere 

FIFTH GENERATION 

FasKtack Plus $104 

FUNK 

Sideways $39 

Woiiisheat uw«as - $89 

GENERIC SOFTWARE 

Gen.CADOaO 480 

Gen. CADOw/Oot Plot $79 

Gen CAOO Level V 2 or 3 ICAU 
cm Fcr Pricing on UPf»rt»$ 
LOTUS 

Agenda - ICALL 

123... 


Freelance Plus 
Symphony 


Managing Your Money -.-$121 
MERIDIAN TECHNOLOGY 
Carbon Copy Rut ——8107 


MICROPRO 
Wordstar Prof Rel 


5 


.--8248 


MiCROurncs 

GOfer -I38 

Word Rndar 132 


MICRORDi 
Baaeftx 


.1438 


MicrosoH' 

Windows 286 ..... 

...$»4 

PC Excel (2.1) 

SCALL 

C Compiler 

$297 

FhgN SimUeior (30) 

$32 



Macro Aaeemtter — 

$88 

Leamtng DOS 

831 

MS-OO&CW BASIC- 










Wlndows/386-..- 

— $129 

c/'aii 




PETER NORTON 

Norton Convnander 844 

Norton DMMS $48 

Norton Advanced LlWitlee.— ..$73 
QUARTERDECK 

resoview - $73 

REFERENCE SOFTWARE 
Grammatik (IM) 184 


SOFTWABS PUBLISHING 

Ri«Pv4)Neher $74 

First PubMNng Fenla -$CAU. 

Harvard PM (3.0) $0AU. 

HMvard OrapMci OCAU. 

PFSFir«Cnoioe(3.0) |88 

PFS FM OrapNca 8CAU 

PwMaeionai FMe $1B4 

PioMationM Plan-. „8B8 

PiQia aa ionai wrtM $111 


SYMANTEC 







WORD PERFECT 


Executive - - 

-..$12$ 


Ubrary 184 

Worei^ect ($.0) —.—....8210 


XEROX 

Ven&va Publisher (2.0) $4^ 


OPEN: 8:00AM-11:00PU Uon-Frl, 10:00AU-S:00PU Sat, 12:0OPM-8:00PM Sun EAST COAST TIME 


CALL TOLL FREE 


1 - 800 - 468-9044 


For tnlormation 
Call 814-234-2236 
FAX 814-237-4450 


iUCO 









RtPORT 


iitieLine 

3.0 

ExceUent 

Verv Good 

\/ery Good 
ExceHei^ 
Very Good 


-T 1 

1 pro|^^ - -i 

— T" fio od i 


MANA^tME^ 


PROJE^X 

(vye>9^''09^ 




Harvard 

TPMH2f_ 

Good 

" fiat>s<actorV 
fiatislacto^y. 
Good 


ExceJtert 


Inteqrtty _ 
rcnessag—. 


SYMANTEC 


TIME 

LINE 


KCYFCAWRES: 


Outline Gantt 'I 




riff #1 PROmTmNOSERISBBIIHD 
THiBiST COMPARATIVE IteVIEW IN THE WORW. 

Just why is Time Line #1, review after review, evaluation after evaluation?* Is it our 
advanced outline structure or true "what-if ” analysis using unlimited undo/redo? Maybe 
it’s our completely customizable Gantt charts, PERT charts, and form-driven reports. 

" " : handle multi-project scheduling and resource allocation 


i #1 because of its seamless combination of advanced technology 
and ease of use. But we’re biased. Decide for yourself. Call now for a free Time Line demo 
disk (you may also qualify for our free corporate evaluation program). You’ll see what 
“the best project manager in the W&rW” can do for you. ^ 

The m Project Manager 
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SYMANTEC. 


FREE DEMO DISK, CALL (800) 228-4122 EXl 429R 

*Timf UHeistke ttlbesl-scUingprufeetmaHagfrtsurfeyofNalumall)islribulors>.llisalsolhetflckoiceof4iioflheForttiHf50. 
Timr Line S.OtSSi^tmeiifdln/oWorldsMigkfsIlUtUfralingfirrpn^ect management so/iuarr(8.t<i. Time LiHe2.0($495)was 
PC Magatinei Edilor'sCkoirr inS6andS7andimis rated (finxfttcare Digest in HZ Training and coHSuttinjisen’ices. and links 
“ 4r5Hmi9l9.CH{tftaSymanlfeCorp.l020ITorrrAi*..Cnf - 


loCA-TELLAPLANareai'ailable.caU(4rSlii9H I9l9. O iHfUtSymanleeCorp. !020l TorrrAi’e.. Cupertino. CA.(40m2S3-9600. 


Editor's Choice, 
'86 and '87 
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PCadviscr 



Advice on upgrading PC memory, what’s needed to run CGA programs with a NEC 
MultiSync Plus monitor, and suggestions on learning more about Novell’s NetWare. 


BUDGET MEMORY UPGRADE 

I have an IBM PC with a 256K mother- 
board, and I need to upgrade my memory 
by 384K to 640K, 1 know this is the worst 
time to even think about upgrading my 
memory, but what is the cheapest way to 
do this? I don’t need serial/parallel ports 
and all those extras on the bo^. 

Steve A. Byers 

Winchester, Virginia 

The board you need to locale is one called 
a MEM-576 (or similar product name). 
This is a memory board only and can be 
used to upgrade PCs from 256K to 640K 
or even from 64K (the amount of RAM on 
the original IBM PC system board) to 
640K. These boards are sold through 
mail-order companies such as CompuAdd 
(12303 Technology Blvd., Austin, TX 
78727; (800) 666-l872)arui Bentley Com- 
puter Products (1700 Still Meadow Cove, 
Round Rock, TX 78681; (800) 234-4442) 
for as little as $35 with no memory in- 
stalled. To upgrade to 640K from 256K, 
you would need to purchase nine 41256, 
150-nanosecond chips for about $12 each 
and eighteen 4 1 64, 150-ns. chips for about 
$3 each. Total cost of the upgrade would 
be about $197— about as inexpensively as 
you can do it at the current time. 


FOILED BY MULTISYNC PLUS 

I have an IBM PC AT that I decided to up- 
grade so I could perform some serious 
CAD work. Wanting a reasonable-size 
display, I opted for the NEC MultiSync 
Plus monitor and the Everex EV-659 en- 
hanced EGA card, which gave me up to 


752 by 4 10 resolution for CAD work. 

Now for the problem. In my enthusi- 
asm, I did not check the monitor's specs 
too closely. It seemed to work great. Only 
when I tried running some old programs 
that use the CGA display mode did I find 
out that the MultiSync Plus will not oper- 
ate at a low enough frequency for CGA. I 
just assumed it did. After ^1, the NEC 
MultiSync and the MultiSync II do. 

Is there any solution to this problem? 
Are there any EGA or VGA boards you 
can recommend that will let me use my 
MultiSync Plus and my old programs? 

^win A. Nemeth 
Lafayette, California 

One way to solve your problem is to con- 
tact the companies that sold you your old 
programs. The question to ask each of 
them is. Is there an EGA driver available 
for the program? 

If you can't get EGA drivers, you should 


■ Total cost of upgrading 
PC memory from 256K to 
640K would be about 
$197 — ^about as inexpen- 
sively as you can do it 
at the current time. 


consider upgrading your video board. In 
the July 1988 issue of PC Magazine, Winn 
L. Rosch reviews nine VGA boards. What 
you need is a VGA board that will emulate 
IBM's MCGA mode. MCGA has the same 
resolution as CGA in the graphics mode 
(320 by 200) but scans at twice the fre- 
quency (31.5 kHz vs. 15.75 kHz). Thus, 
MCGA works on the MultiSync Plus and 
will run programs that use the CGA dis- 
playmode. 

Two VGA boards from the article that 
can emulate MCGA are the Paradise VGA 
Plus Card (Paradise Systems, 800 E. 
Middlefield Rd., Mountain View, CA 
94043; (415) 960-3353), with a suggested 
retail price of $399, and the VUra-Grafix 
VGA Model 580 Card from Taxon ( 18005 
Cortney Ct., City of Industry, CA 91748; 
(818)810-1291), listing for $395. 


LEARNING ABOUT NETWARE 

Without any experience, I was put in 
charge of a network using Novell’s 
NetWare, Version 2. 1 . It seems to be run- 
ning smoothly, but I have many questions. 
Can you recommend any good books on 
NetWare networking and techniques? Out- 
side of various magazine columns, there 
seems to be little or no published material 
around. 

Ed Hermann 

Mount Laurel, New Jersey 

/ contacted our workgroup systems editor, 
FrankJ. Derfler, Jr., about this and he ex- 
plained that practical books on networking 
software have a very short shelf life. Mag- 
azine columns and special issues, like our 
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own Connectivity Clinic and the LAN 
blockbuster, provide the most up-to-date 
irrformalion, as you have already found. 

Frank suggests that if you want the best 
information on Novell’s NetWare, you 
should take a course given by Novell (122 
E. 1700 South, Provo, UT 84601; (801) 
379-5900), The company gives a variety of 
courses at facilities across the nation . 
These courses are the best source of up-to- 
date irformation. They also introduce you 
to other people with similar concerns and 
to good sources of information within No- 
vell. 


FAMOUS LAST SHAREWARE WORDS 

In the October 1 1, 1988, issue of PC A/ag- 
azine, a reader asked about marketing soft- 
ware, and you gave him some valuable ad- 
vice about the shareware alternative. 

You also stated that you didn't know of 
any publication devoted to marketing 
sh^ware. I want to let you know that one 


of the disks available from the Public 
(Software) Library (P.O. Box 35705, 
Houston, TX 77235; (713) 665-7017) is 


■ If you want the best 
information on NetWare, 
you should take a course 
given by Novell. 


the “Shareware Programmer’s Guide,” 
which contains a wealth of information on 
marketing software as shareware. The in- 
formation on the disk was written by most 
of the top money-making shareware, prt)- 
grammers. The disk is available for $5. 

Additionally, Tire Public (Software) Li- 
brary publishes the PSL News, a monthly 


magazine devoted to testing and writing up 
alt the new releases of public-domain and 
shareware software. 

Finally, for $10 you can purchase the 
PD/Shareware Reviews Disks — two disks 
that contain complete write-ups for a great 
number of shareware programs (arranged 
by type of program). 

Anyone interested in more information 
about the Public (Software) Library can 
obtain a free copy of our monthly maga- 
zine by just writing or calling. 

Nelson Ford 
Houston, Texas 

Thanks for the information, I’m sure cur- 
rent and potential shareware authors and 
users will find it useful. 


ASK THE ADVISOR 

Send your questions to PC Advisor, PC 
Magazine. One Park Avenue, New York, 
NY 10016. GH 


SOUNDS FISHY! 

ImproveThe Brooklyn Bridge? 



Yes! If you ’re talking 
about The Brooklyn Bridge" 
Version 2 from White Crane 
Systems. It's the world's lead- 
ing file transfer, printer sharing 
and file man^ment utility. 

It wOTks with all IBM com- 
patible desktops, laptops and 
I^/2s.This is not just another 
fish story! The Brooklyn 
Bridge was chosen Iw John 
Dvorak, }*C Mawzwe, as 
"The Best of the Best Utilities." 

No Aggravation: The 
Brooklyn Bridge uses I-2-.V 
style menus for the novice and 
IX)S commands for the more 
experienced user. Hie menus 
are in a powerful file manager 
allowing you to view both 
local and remote files in a 


full-screen, dual-directory 
display. Point-and-shout 
operations pnwide ea.sy disk 
navigation with over 100 
functions like file tagging 
and sorting. 


User Choice: The 
Brooklyn Bridge even gives 
VTUi a powerful IX)S utilitv' 
l^ackage. These utilities let 
\x>u work with multiple files 
on a single command line. 
Iliey also provide you with 
fa.st, tfzsy alternatives to the 
old back-up metfKxI. 

Save Money: Access 
remote printers and other 
|x:ripheral devices like 
ta|)e back-up systems 
and plotters via 
'ITie Bnxiklyn Bridge. 


E 


Save Time: Kun tedioiLs 
chores on vour remote com- 
luter through The Brooklyn 
llridge which equips vou 
with dual independent pro- 
cessing power. 

There's nothing fishy at all 
about While Cranes Brooklyn 
Bridge. It’s packaged com- 
plete with an 8-foot Universal 

Cable, 5.25- & 3.5-inch disk- 
ettes and manual for just 
$139,95. “Desktop to I>sk- 
top" 50-fool Universal Cables 
are available for $30,00, See 
vour local dealer or call 
\\lute Crane Systems at 

404-394-3119. 


BKQQKLYXI 

BRI D GE I 


Parallel 
Version Available 
Now! 

Speeds Equivalent 
lb 500,000 Baud! 


Editors 


Choice 
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Noti- remot’es 
Superlofc, Eterlo/c and 
Prolok copy protections. 


No Matter How Ife Protected, 
^ Sure You Bade ItlJ). 

Several products can back up protected 
software. But only two are tough enough to 
handle even the trickiest protection schemes. 

Copy II PC® for just $39.95, backs up 
more protected software than any other program. 

What’s more, it can remove copy protection 
already on your hard disk. PC Magazine calls it 
the “easiest of such programs to use’.’ And now, 
with our menu-driven Noguard, it’s a snap. 

Copy II PC easily handles Lotus 1-2-3 and over 
100 other top-selling programs. 

For the ultimate solution, try the Copy II PC 
Deluxe Option Board. For just $159, it gives you the same advanced 
technology used by commercial disk duplication firms. 

PC Magazine reported it “could not find a 
program this board couldn’t handle’.’ It’s so 
powerful, in fact, it even lets you read and 
write Mac data files in a IBM PS/2 Model 25 
or 30, or a PC or AT with a 3.5" internal drive. 

No matter how it’s protected, be sure you can 
K 2/ back it up. For the dealer f^rmiryYil AvjVj/ 
^ nearest you, or to order 
' ^ direct, call (503) 690-8090, oCftWClW 

\ / -C O C a if^ORPORATED 

M-r, O a.m. to J p.m. 15220N.W.Gn^nbricrPkwy.#200 

m 1 1 A^iTT . Beaverton, Oregon 97006 

I Coast time). (503)690-8090 

n PC Mde Option Bcaid 

Copy II PC* and Copy 11 PC Deluxe Option Board are trademarks of Central ft)int Software. All other company and product names are trademarks ofthe company or manufacturer respectively. 
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At Vendex we design every computer as a 
complete system. We integrate peripl 
usually offered only as options. All y( 
have to add is electricity. So your 
Headstart III" is productive from the 
moment you open the box. 

Convenience.The Headstart III " 
incorporates both a 1.2 megabyte 
5.25-inch and al.44 megabyte 
3.5-inch floppy drive, roth 

standard, so you 
don't have to 
choose between 
the two. Our "bridge 
technology" lets 
you boot a disk 
trom either drive 

5'/4' and i'/j' Dis^rdrrw J cnffwaro 

Both Standard anasoitware 

select your drive configuration. 


In addition, the low profile and small footprint of the 
Headstart III' make it ideal for even the smallest 
workstation. 
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Performance. The heart of the HeadStart 
system is a 12MHz 80286 processor with a 
hefty one megabyte of standard RAM. 

Our hard drive system delivers a 
full 32 megabytes of storage 
operating at 28 milliseconds with 
astonishmg 1 to 1 interleave and a 32K buffer. 

But we don't stop there. 





True 16 bit built-in VGA Graphics is component matched for 
high speed and clarity. Even our 101-key PS/2 type keyboard has 
been tailored for speed and durability. 


Flexibility. Virtually any combination of peripherals can 
be attached without ever opemng the computer. Two serial 
ports, one parallel port, a bus mouse port and even a game port 
are all standard. 


Expandability. The Headstart III" is engineered for your 
futiue applications. It has been desigiied to give you 3 empty 
full-sized expansion slots for networking or accommodatmg the 
many diverse peripherals that are availame today and tomorrow. 

In fact, the Headstart III' is truly OS/2 ready. You can 
add two full megabytes of RAM without having to buy any 
additional boaras. 


I 






MICROPROCESSOR: Intel 602M-U 
SPEED: UMHt'SSwikhable 
BIOS: Award 

BUILT IN RAM:lMegabyte 
EXPANDABLE TO: 3 megabyie« 
POWERSUPPLY; 145 waits It0i220iwii(habte 
KEYBOARD: 101 key PS'2compatible 
GRAPHICS: VGA Aglosync 
FLOPPY DRIVES: one 5.25' l.2megabyte. 
one 3.5' 1.44 megabyte 


HARD DRIVE: 32.1megabyte. 20 nillisecoiKis. 
1:linterleavr 

BUILT IN INTERFACES: Pafatlel,2* RS232 serial, 
mouse, joystick 

EXPANSION SLOTS: 3availablc 


SOFTWARE: DOS3.3.GWBasic, Headstart Advanced 
Environment, Floppy Driver, Framework 11, 
3-DGraphics,ATl and Computer'EEZ Tutorial 
Software, Xtree hard disk manager, Publish*it! 
Che8SmasteT2000, Splah VGA paint program. 
Bookmark, plus Twist and Shout. 


For more 
information 
about the 
Headstart Iir 
and our full line 
of advanced 
computer systems, 
or to find the nearest 
dealer, call toll-free 

Can you think 
ofa reason not to? 

SPECIFICATIONS 


Value. Going beyond DOS 
of course standard, an unprecedented package 
name brand programs worth thousands of dollars are included 
FREE with your 
Headstart m: 

Support. Our 

PC. COACH, nation- 
wide toll-free hotline 
is available free to 
registered owners. 

- .VENDEX’ — 

HEADSlARnn 

Built to be compatible with youT 
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XTREEbatridemarkofEaecutiveSvslemsInc SPLASH' tsa trademark otSpinitakeSoftivaieCorpiirahon. COMPUTER-EASE 
batrademarko(AirakBlechnc4c(pkCHESSMASrER20l)0.MAVISBEAC(^T£ACHE$TYinNCandTWlSTkSHOL,*Tare 
trademaiksafSaftware1bolwcsks.lnc.HOivTDUSEYOURPCbai7ademarkofAnwrKanTraintn£lntematKma] BOOK.VIARK 
balndemarkaflntri!tsoftlntematiorul.PUBUSH-rrbatradeiiiarko<Tinwwarks,lnc SNSBAhtmlkhnok^Inc 
AD R^U Reserved. VENDEX TECHNOLOGIES INC 40Cuner MiU Road. Su(te43B. Great Neck. Netv Ybrk II021 
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\buR Choice 


Austin Conmuter Systems: Heavy on 
Power ana GE Service, Light on Price 


Al'S riN 386/20 
CACHE 


Standard Features: 

• Intel 80386 Double Sigma 
Processor runs 20 MHz 

• 30 MHz Throughput 
Performance 

• American Made Mother- 
board Expands to 8 MB. 

32 Bit RAM 

• 64K Static RAM (^ache 
(?i 35 Nano's 

• !-32 Bit. 6-16 Bit, 

1-8 Bit Slots 

• DeskTop (3iassis , 

- Tower Optional - 

• Dual Floppy/Harddisk , 

(Controller 

• 3.5“ 1.44 MBor 5'A" 1.2 MB . 

Floppy Disk Drive , 

• Keytronics Enhanced 101 
Keyboard 

• 2 Serial Ports & 1 Parallel Pon 

• (Clock with Batterv Backup 

• 80287 & 80387 Math (Co- 
PrtKessor Support 

• Users it Technical Reference 
Manual 

• Built-in Setup 8c Diagnostics 
Program 

• Fully DOS 4.0 8c OS/2 
(Compatible 



VGA Color Monitor 

VGA 640*480 Analog Display 

Adapter 

80 MB 28 mis Fast Access 
Hard Drive 

IFull MB of 32 Bit RAM 
GE 1 Year On-Site Service 
CContract 

SOTQCOO 



' 3795 ' 

(Complete as shown 


* EGA Display Monitor 

• Paradise EEGA Autoswitch 
Display Adapter 

• 40 MB Fast Access Harddisk 

• 1 FULL MB of RAM 

* Supports EMS LIMM 4.0 
Standard 

* GE 1 year On-Site Service 
Contract 
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AUS riN 286/12.5 
C.ACHE 


Standard Features: 

• True Intel 12.5 MHz 
80286 Processor 

• Dual Floppy/Harddisk 
(Controller with 1:1 Inter- 
leaving 8c 32K Harddisk 
(Cache 

• Western Digital Mothcr- 
lx)ard Expands to 4 MB. 
16 MB total 

• Shadow RAM buffers 
slow BIOS into Fast RAM 

•3.5“ 1.44 MB or 51/4 " 

1.2 MB Floppy Disk Drives 

• Phoenix B1()S 

• Keytronics Enhanced 
101 Keyboard 

• 2 Serial Ports 8e 
1 Parallel Port 

• 1 PS/2 Mouse Port 

• (Clock with Battery Backup 

• 80287 Math (Co-Processor 
Socket 

• F(C(C Class B Approved 

• Users 8c Technical 
Reference Manual 

• Diagnostic 8c Utility 
Programs 

• Fully DOS 4.0 8c OS/2 
Compatible 


MIPS Test and Bottomline: 
Performance You Can Really Count On 



CALL AND ORDER TODAYI 

1 ■ 800 - 752.1 577 

Fax (912) 454-1357 
Ovarsaas (513) 455-5106 

l40NDAY-PRtDAY: SAM-TPM CENTRAL 
SATURDAY: 10AM-5PM 



AUSTin 

Computer 

SYSTEMS 


7801 N. LAMAR • SUITE E-198 
AUSTIN, TEXAS 78752 
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First Looks 


Allways: Add-in Lets 1-2-3 Excel 
With Presentation-Quality Reports 


-k*:l 


HANDS ON 


BY CRAIG STINSON 
For well over a year, spread- 
sheet users who needed to gen- 
erate gorgeous printed reports 
from their worksheets have had 
one product to rely on: Micro- 
soft Excel. They've cither mi- 
grated to Microsoft Excel alto- 
gether or ported worksheets 
over from U>ius l^2^3 for fin- 
ishing touches. 

The game has changed. 
Add-in maker Funk Software 
has just delivered AHways, a 
presentation-quality WYSI- 
WYG print formatter for Lotus 



Allways teix you mainiain right at iivr fonts at any time. Thr upprr menu (above) lists 
uelive fonts, while the lower menu shows fonts that may he uclivalrd. 


worksheets. In doing so. Funk 
has not only neutralized a major 
component of Excel's allure; 
it's also reduced the incentive 
for users to switch to any graph- 
ics-based spreadsheet program, 
now or in the future. With All- 
ways, users can kick numbers 
around at top speed in text 
mode, then toggle into graphics 
mode at the point where graph- 
ics matters most — when it’s 
time to turn the worksheet into a 
formal presentation. 

Like other add-ins, Allways 
stands an Alt-keystroke away 
from your 1-2-3 worksheet. 
When you summon the add-in, 
(continued on page 34) 


Hew AutoCAD Endrtaces 3-D Des^o 




HANDS ON 


BYJEFFPROSISE 
Not content to rest on its laurels 
as the maker of the world’s 
number one microcomputer 
CAD product. California-based 
Autodesk has just revamped its 
venerable AutoCAD and outfit- 
ted it with a number of enhance- 
ments calculated to keep it at the 
head of the pack. 

More a major rewrite than a 
simple overhaul, Aw/r^CAD. Re- 
lease 10. retains the look and 
feel of previous versions, with 
rew commands and menu 
choices thrown in to access its 
new capabilities. Most notably, 
Release 10 contains a wealth of 
powerful new features designed 
to ea.se the process of creating 
and viewing 3-D models. 
Whereas Release 9 offered only 


limited support for 3-D (.sec 
“High-End CADD: Expanding 
to New Dimensions. “ PC Mag- 
azine. August 1988). Release 
10 embraces it with open arms. 

Release 10 contains a new 
system variable called FLAT- 
LAND, which controls whether 
AutoCAD behaves as a fully 3-D 
system or in the quasi-3-D man- 
ner of its predecessors. With 
FLATLAND set to I . AutoCAD 
will accepts- andy-cuurdinales 
for the endpoints of a line and 
will default z-values to the cur- 
rent elevation. With FLAT- 
LAND equal to 0, the user can 
directly enter the endpoints’ .r-. 
y-, and z-coordinates. Autodesk 
appropriately bills the FLAT- 
LAND variable as a “bridge” 
between the old AutoCAD and 
the new and warns that FLAT- 
LAND will go away in the next 
major release. 


Also featured in this latest 
release is the ability to define lo- 
cal coordinate systems and ori- 
ent them as needed in 3-D 
space. In Release 10. ail Auto- 
CAD drawing entities — points, 
lines, circles, arcs, polylines, 
splines, and others — are inher- 
ently three-dimensional. Using 
UCSs (User Coordinate Sys- 
tems), any AutoCAD drawing 
entity can be created at any posi- 
tion and orientation relative to 
the world coordinate system. 

For example, if you want to 
draw circles representing holes 
on one surface of an angle 
bracket, and that surface 
doesn’t lie in orthogonal space, 
you can simply define a UCS 
whose spatial orientation 
matches that of the surface. By 
making that UCS the current 
one. any circles you draw are 

(continued on page 34) 
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JETFORM DESIGN 

Microsoft Windows-based 
WYSIWYG forms 
processor 36 

PCWRITE3.0 

$89 shareware great gets a 
major upgrade 38 

REMOTE^ 

Upgrades 

Crosstalk’s remote- 

communications 

pioneer 43 

CRYSTAL 

Expert-systems-development 
environment 46 

SUPERBASE4 

Relational DBMS puts GEM 
interface to good use ......48 

QUICKBASIC 4.5 

Adds on-line help, tutorial for 
beginners 56 
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AutoCAD 

( eontinued/rom page 33) 

placed in a plane parallel (o the 
UCS's JT-y plane and at a depth z 
into or away from the plane. 
This concept is so key to Re- 
lease lO's scheme for 3-D con- 
struction (hat the UCS com- 
mand appears prominently in 
the root menu. 

One measure of a 3-D CAD 
system is the degree of flexibili- 
ty it offers in manipulating the 
display. AutoCAD. Release 10, 
passes this test easily. The new 
VPORTS command allows the 


screen to be divided into up to 
four viewports. Parameters that 
affect the AutoCAD display, 
such as zoom factor and view- 
point, can be set independently 
in each viewport. As a result, 
one viewport can show a front 
view, one a top view, one a side 
view, and one an arbitrary 3-D 
view. Viewpoints can be dy- 
namically updated using a cam- 
era/target metaphor. And brand 
new to Release 10 is the option 
of perspective viewing, where 
parallel lines converge to a point 
on the horizon to give an added 
appearance of realism. 

To a limited extent, drawing 
operations can be bridged 
across viewports. If you're 
drawing a line with more than 
one viewport displayed and 
have picked the first endpoint 
with the on-screen cross hair, 
you must select a second point 
from the same viewport. Once 
the line is drawn, however, you 
can switch to another viewport 


to draw an adjoining line with- 
out breaking continuity. 
Switching from one active 
viewport to another is as easy as 
pointing to the new one and 
clicking the mouse or digitizer 
button. 

But the most exciting part of 
Release 10 is its robust support 
for 3-D surface construction. 
The three-dimensional polygon 
entity known as 3DFACE has 
been around since Release 8, 
but prior to Release 10 compos- 
ing an irregular or nonplanar 
surface in space meant labori- 
ously piecing together three- or 


four-sided 3DFACEs or creat- 
ing an AutoLISP program to do 
the piecing for you. 

Not so with the new Auto- 
CAD. Five new commands built 
into Release 10 — 3DMESH, 
RULESURF, TABSURF, 
REVSURF, and EDGE- 
SURF — allow complex surface 
meshes to be generated auto- 
matically from simple bounding 
curves. 

RULESURF generates a 3- 
D polygon mesh representing 
the ruled surface that connects 
any two lines or curves. You 
could construct a simple cone, 
for example, by creating a ruled 
surface between a point and a 
circle lying in different planes, 
or a surface resembling a twist- 
ed tape by joining two lines with 
different angular orientations in 
space. TABSURF creates a sur- 
face given one entity that repre- 
sents a path curve and another 
that represents a direction vec- 
tor. REVSURF is used to gener- 


ate surfaces of revolution. 
EDGESURF draws a Coons 
patch surface given four edge 
curves that represent the surface 
boundaries. 

The 3DMESH command 
generates a surface mesh given 
a series of points to serve as ver- 
tices. Once the mesh is created, 
AutoCAD offers a mesh- 
smoothing function under the 
PEDIT menu that will fit a qua- 
dratic, cubic, or Bezier surface 
to the original polygon mesh. 

Once a surface model is cre- 
ated, AutoCAD can display it 
with hidden lines removed or 
export it in a format compatible 
with AutoCAD's companion 
package, AutoShade. With the 
variety of surfacing functions 
offered, virtually any ob- 
ject — 2-D or 3-D — can be creat- 
ed with a minimum of time in- 
vested. 

Among the other new fea- 
tures in Release 10 are an op- 
tional extended version of Auto- 
LISP that requires an 80286 or 
80386 microprocessor and 
512K of extended memory, the 
ability to make individual edges 
of a 3DFACE invisible, and in- 
creased control over dimension- 
ing entities and their locations. 
Documentation is excellent and 
includes a paperback tutorial 
guide to get you started. 

All in all, there's not much 
to complain about in Release 
10. If you liked AutoCAD be- 
fore. you'll love it now. []S 


F A C T 
MBS FILE 


AutoCAD, Release 10 
Autixiesk Inc. 

2320 Marinship Way 
Sausalilo, CA 94965 
(415)331-0356 
List Price: S3.000 
Requires; 51 2K RAM (640K 
RAM if AutoLISP is used); Intel 
8087. 80287, or 80387 mathco- 
pnKessor; hard disk (mouse or 
digitizer recommended); DOS 
2.0 or later. 

In Short: A completely new 
AutoCAD with a wealth of en- 
hancements for 3-D drafting 
and de.sign. Not copy protected. 

CinCLE 453 ON READER SERVICE CARD 
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Allways presents your work- 
sheet in graphics mode — pro- 
vided you have a graphics dis- 
play — and gives you a new 
Lotus-style menu to work with. 
Allways supports Hercules, 
CGA. EGA, VGA, AT&T, and 
Toshiba graphics screens; if you 
don't have one of these, you can 
still use Allways, but you won’t 
see (he effects of your format- 
ting until you print. 

The new menu lets you ap- 
ply additional formatting infor- 
mation to any cell in your woiic- 
sheet. Allways saves this 
information in a separate file 
with the same name as the work- 
sheet but with the extension 
.ALL. 

You can switch back and 
forth freely between 1-2-3 and 
Allways as you work, and noth- 
ing you do in Allways affects the 
appearance of your sheet in 
1-2-3. 

The formatting options 
available include fonts, bold- 
face, single and double under- 
lining. horizontal and vertical 
rules, boxes, shading, and 
changes to column widths and 
row heights. You can make 
headings stand out in larger 
sizes or contrasting typefaces; 
call attention to particular 
ranges by adding light or dark 
shading; use outline rules to 
separate functional areas of the 
woricsheet; and use the "solid" 
shading option to create fat un- 
derscores, vertical separators, 
and drop shadows. If your print- 
er can handle color, you can 
even make elements of your 
worksheet stand out in contrast- 
ing hues. 

Allways supports PostScript 
devices, the HP LaserJet family 
(including 23 font cartridges), 
and major dot matrix and inkjet 
printers. You can use any of 
your printer's hardware fonts, 
plus three soft fonts supplied by 
Allways: Courier, Times, and a 
Helvetica look-alike. The soft 
fonts are downloaded to lasers 
and created in graphics mode on 
dot matrix printers. You can 
have up to eight fonts, ranging 
in size from 5- to 24-point, on a 
worksheet at once. 

As if all this weren't enough 
to earn Allways a secure spot in 
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the hearts of J-2-3 users every- 
where. the product takes its 
DTP skills one step further by 
incorporating any number of 
1-2-3 graphs into your printed 
reports. All you need do is spec- 
ify a .PIC filename and a work- 
sheet range and Allways will 
scale the graph to fit the range 
you designate. For graph text, 
you can rely on the standard 
PrintGraph fonts or create ordi- 
nary worksheet labels in the 
graph's output range and format 
them in Allways; the printed 
graph is transparent, so any un- 
derlying text shines through. If 
you choose to stick with the 
PrintGraph fonts, you can take 
advantage of Allways options to 
magnify the text by a factor of 
from 1 to 3. 

Allways also offers a set of 
printing services derived from 
one of Funk’s other add-ins, 
The Worksheet Utilities. This 
portion of the program lets you 
keep any number of printers or 
printer configurations on-line at 
any time and switch between 
them by issuing simple menu 
commands; in other words, no 


o\er Lotus 1-2-3's, bringing the 
total memory requirements to 
about 384K. If expanded mem- 
ory is available, Allways will 
park most of itself there. 

If all this sounds like output 
nirvana, be forewarned: versa- 
tile and powerful though All- 
ways may be, learning to use it 
effectively will still take time 
and effort. You can create dcKU- 
ments as complex as a Form 
1040, but you won’t zap them 
out in a half hour. 

Along with the taste issues 
that confront any newcomer to 
“publishing” software. All- 
ways presents a couple of learn- 
ing hurdles all its own. For in- 
stance, getting column or report 
heads properly centered can be a 
trial-and-error hassle. Spread- 
sheet programs are not set up for 
centering text over two or more 
worksheet columns. Allways of- 
fers a great improvement over 
1-2-3 by allowing centered text 
that’s wider than its column to 
spill out of the column in both 
directions instead of just to the 
right. But since you won’t know 
in advance how wide a heading 
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ASSETS 




ThBYser 

Lest Ysb- 

(Xma^ 

d/fTBOfAsaatf 

Cash 

371.129 

170,739 

119% 

Acceunit receivable 

1,201.113 

807.939 

50% 

Inventory 

121,514 

98,951 

94% 

Prepaid eapentet 

12,034 

19.290 

• 34% 

Investrnenti 

114. SI1 

39.001 

396% 

TotalCurrenl Attele 1.904.070 

1.103.709 

73% 

Fimd Assets 

Machinery and eauipment 

198.115 

174.903 

9% 

Vehicles 

472.45$ 

219.414 

115% 

Office furniture 

40.192 

43,997 

• 9% 

(Accumulated depreciation) 

(90^979^ 

< 77.2731 

5% 

Totaitiaed atsels 

920,995 

390.431 

72% 


l2,Vg4.7S$ 

n.4t4.1<8 
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in, say, 20-point Times Roman 
will be, it’s difficult to know 
where to make the center point. 
To get things Just right, you’ll 
probably find yourself fooling 
with column widths or adding 
new columns with no data in 
them. Either way, you may 
have to readjust the worksheet 
contents after you’ve fitted the 
head. 

Drop shadows are nifty, as 
you’ll discover by printing the 
sample document that comes on 
the Allways disks. But creating 
them requires you to add two 
skinny columns and two pygmy 
rows to your worksheet. Adding 
rows and columns must be done 
in 1-2-3 (you can shrink or ex- 
pand them in Allways, but you 
have to create them in 1-2-3), so 
these become permanent 
changes to the worksheet. As 
such, they will affect the way 
you look at your data on the 
screen as well as on paper (you 
can make the added columns 
di.sappear in 1-2-3, but you’re 
stuck with the added rows). 

This reviewer’s wish list for 
the next version of Allways 
therefore includes the ability to 
center text between specified 
end points and to create drop 
shadows without having to add 
columns or rows. Other valu- 
able enhancements would be a 
print-preview option (so you 
could see page breaks in ad- 
vance as well as the relative 
weight of text and margins) and, 
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AUways 

Funk Software Inc. 

222 Third St. 

(Cambridge, MA 02142 
(617)497-6339 
List Price: $149.95 
Requires: 384K; Lotus 1-2-3, 
Release 2 or 2.01 ; DOS 2.0 or 
later. 

In Short: A Lotus 1-2-3 add-in 
that turns ordinary worksheet 
data into impressive presenta- 
tion-quality reports. Not copy 
protected. 

CIRCLE 4S5 ON READER SERVICE CARO 


of course, the ability to print 
“live” graph data as well as fro- 
zen .PIC files. 

Wish list aside. Allways is a 
truly wonderful add-in. l.x)tus 
clearly thinks so; the company 
has agreed to bundle Allways 
with all new copies of 1-2-3, 
Version 2.01, going out the 
door (for an unspecified period 
of time). And, as this issue’s 
Pipeline (see page 40) shows, a 
lot of current 1-2-3 users think 
pretty worksheets are quite im- 
portant, too; Allways is getting 
an even better send-off than 
Funk’s first product. Sideways, 
did back in 1983. US 


Boffo Manufacturing Corp. 

Balance Sheet 
January 1, 1989 


ASSETS 


more need to hunt for your La- 
serJet manual when you want to 
switch from portrait to land- 
.scape mode. You can also cre- 
ate a library of page layout set- 
ups (margins, page size, head- 
ers/footers, and borders) and 
reuse them effortlessly. 

Finally, the program in- 
cludes commands for importing 
and exporting formatting infor- 
mation. These facilities allow 
you to create reusable presenta- 
tion templates. 

Funk lists the memory over- 
head for Allways at about 128K 


A standard Lotus 
I -2-3 worksheet, 
shown via Allways 
on a VGA display 
(above) and a par- 
tial print sample of 
the exact Allways 
display (right). 


I Current Assets 
Cash 

Accounts receivable 
Inventory 
Prepaid expenses 
Investments 

Total Current Assets 

Fixed Assets 
Machinery and equipment 
Vehicles 
Office furniture 
(Accumulated depreciation) 

Total fixed assets 


This Year 

Last Year 

Change 

371 ,829 

170,739 

118% 

1,209,113 

807,838 

50% 

126,514 

68,851 

84% 

12,034 

18,280 

-34% 

184,581 

38,001 

386% 

1,904,070 

1,103,709 

73% 


188,915 

174,603 

8% 

472,456 

219,414 

115% 

40,192 

43,687 

-8% 

(80,878) 

(77,273) 

5% 

620,685 

360,431 

72% 

$2,524,755 

$1,464,140 

72% 
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Fonii: Foniis a la Windows 



BY JENNIFER ZAINO 


Indigo Software’s JetForm De- 
sign is the latest of a new breed 
of forms generators. The $495 
program makes use of the Mi- 
crosoft Windows interface to 
provide a WYSIWYG display 
and graphic import capabilities. 

The program comprises two 
main modules — JetForm De- 
sign and JetForm Print for Win- 
dows. You’ll start off in the De- 
sign module, where you can 
create single- or multiple-page 
forms using the program’s draw 
and format functions. Included 
among these are options to cre- 
ate lines of varying thickness 
and degree orientations, boxes 
(rounded, shaded, or squared), 
and circles and arcs that con- 
form to your specified radii. 

One of the unique features of 
the program is its provision for 
drawing bar code labels as part 
of the form design or as data 
fields to be filled in at print 
time — without the need for spe- 
cial bar code cartridges or soft 
fonts. Some of the most popular 
types of formats, including 2 of 
5 industrial, UPC A, and Coda- 
bar, are supported. 

Text for column headings, 
form titles, and the like can be 
entered via the Text Block and 
Text Label functions. The main 
difference between the two is 
that the Text Block option pro- 
vides a word-wrap capability. 


In either case, you have the op- 
tion to alter the text by changing 
such factors as typeface and 
point size (determined by the 
output device or downloadable 
soft fonts), justification, x and y 
margins, and line spacing. The 
ability to alternate between two 
different fonts within the same 
text block is a nice touch. 

Like Delrina Technology’s 
Per.FORM (see First Looks, 
PC Magazine, January 17, 
1989), which runs under GEM, 
JetForm allows you to import 
bitmap raster images (such as 
logos) into your form. The pro- 
gram directly supports only 
.TIF files, but it will also accept 
.PCX, .PIC, and .MSP files 
once they are run through Jet- 
Form's conversion program. As 


with Per:FORM, JetForm lets 
you import scanned images of 
preprinted forms (stored in .TIF 
format) as templates. You can 
then save time reproducing the 
form by tracing over the tem- 
plate image. 

While the program lets you 
define data fields to automati- 
cally enter such information as 
current date, time, or page num- 
ber, it lacks some of the more 
sophisticated field options 
found in Per.FORM. For in- 
stance, form designers cannot 
define a field as mandatory, nor 
can they define any data valida- 
tion conditions. Perhaps worst 
of all, this release does not sup- 
port mathematical calculations. 

The JetForm Print for Win- 
dows module is where you’ll be 
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You design forms in JetForm’^ design module and fill them in using the Print module. 
Form page size includes three sizes of envelopes. 


entering your data. In case more 
than one person will be handling 
data entry, you can buy addi- 
tional copies of the Windows 
version or a similar non-Wi/i- 
dows version — JetForm Print 
for the PC — for$199. 

A number of printing op- 
tions are available. You can 
choose to output a form and the 
data file you created in the mod- 
ule in field-by-field mode. You 
can also print the data from 
comma-delimited files to your 
form in field-by-field mode. 
Using overlay mode, you can 
merge the data of an ASCII file 
into the electronic form. 

The program has a few im- 
plementation flaws that make 
working with it a hassle. For in- 
stance, don’t be tempted to look 
back at your configuration 
choices. If you view a configu- 
ration screen without making a 
change, the program deselects 
your choices as you leave, with- 
out warning. 

JetForm Design includes a 
number of desirable features, 
but in its first release, it is still 
missing elements that could 
considerably ease the job of the 
form designer. I’m looking for- 
ward to the update . [H 

List Price: JetForm Design, $495. 
Requites: 640K RAM. PC AT or 
PS/2 or compatible, mouse, DOS 
2.0 or later. Includes runtime 
version of Microsoft Windows. Not 
copy protected. Indigo Software, 
560 Rochester St. , #400, Ottawa, 
Ontario KIS 5K2, Canada; (613) 
594-3026. 
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Fast Text Searches for $15 


HANDS ON 


BY EDWARD MENDELSON 

MaxFind is a quick and power- 
ful text-searching program that 
you can find on PC MagNet or a 
local BBS almost as quickly as 
it finds text on your disk. Stan 
Peters’s $15 utility, distributed 
as shareware, holds its own with 
the best commercial programs. 

Unlike most full-featured 
text searchers, MaxFind works 
from the DOS command line — 


no opening-screen maitre d’ , no 
menus, no waiting. Just type 
MF followed by the text string 
(or strings) you want to find and 
a file specification. 

You can add command line 
switches to extend the search 
into binary files and down 
through subdirectories, or to 
make a “fuzzy” search for 
words that sound like the one 
you’re looking for. You can 
also include an “any-charac- 
ter” wildcard in the string. 

MaxFind lets you include up 


to 15 strings in one search, and 
it will find files that include any 
one of them or only those files 
that contain all of them. You 
can expand the search “win- 
dow” to find combinations of 
names and addresses on differ- 
ent lines. And you can redirect 
the output of the search into a 
file. Entering MF by itself in- 
vokes a help screen. 

Compared with Microly- 
tics’s GOfer, MaxFind is about 
one-third slower at scanning 
files and, unlike GOfer, can’t be 


used as a TSR. But GOfer 
makes you waste time filling in 
multiple menus, so MaxFind of- 
ten gets results sooner. 

You can download 

MAXFND. ARC from PC Mag- 
Net or a BBS. Or send the au- 
thor $21 for registration and a 
disk. CQ 

List Price: MaxFind, registration, 
$15; registration and disk, $21 . 
Requires: 64K RAM, DOS 2.0 or 
later. Not copy protected. 

Stan Peters, 4276-C Wilkie Way, 
Palo Alto, CA 94306; BBS number: 
(408)735-7190. 
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BASICS 

Roman 

Helvette 

Rcx:;kland 

Cfiancelor 


BASICS II 

Roman Italic 
Amertype 

CfcCity 

Optimis 


DECORATIVE 

Coop 

^trtiep 




et 


Oma 


BOOK 

Garamet 

Basque 

Centram 

Palatine 


SANS SERIF FIXED 


Avonti Courier 

GilliOS Prestige 

Olivia Letter Gothic 

Galaxy Line Draw 


o 


n price alone it’s a 
I great deal, but 
there’s more, 
lots more. 

Glyphix fonts save you 
hours of downloading and 
megabytes of storage 

because they’re generated "on the fly” from within 
WordPerfect and/or Microsoft Word Our unique font 
management software builds drivers and adds them to 
your standard list of fonts. You simply pick your fonts 
from the menu and your selections are created and 
downloaded to the printer when you print your 
document... in seconds. 

And Glyphix fonts will work right alongside any 
Bitstream and/or Hewlett Packard soft fonts you may 
already own so once you have our font manager you 
can go right on saving as you add fonts to your 
library. That’s important because using the right 
typeface can be as important as choosing the right 
words. That’s why the WordPerfect 5.0 font menu 
supports up to 256 fonts. They add professional style, 
impact and just the right tone to your letters, memos. 


Any Two Glyphix 

Font Sets-$149.95 


reports, documents and 
presentations. 

Start saving today. 

Choose any two Glyphix 
font sets for just 
$149.95. That’s eight 
scalable LaserJet fonts 

from 6 to 60 point*, in portrait and landscape, 
italic, bold and bold italic for $149.95. And if 
you don’t already have our WordPerfect or 
Microsoft Word Font Manager, order one and 
any set of four Glyphix fonts at our regular 
price and we’ll send you a second set of four 
fonts, absolutely free! Both of these great offers 
are good through February 28, 1989. 

” ^ O^FRTOLrPREE ■ 

800-237-9383 g 

IN DELAWARE CALL (302) 429-8434 

Name 



*Gtyphix fonts require an IBM PC. AT. XT. PS/2 or compatible with 64K RAM; a hard 
drive; LaserJet Plus. Series II or compatible printer, MS-DOS 2.0 or later. Glyphix 
lets you print up to 30 point type on a LaserJet Plus and up to 60 pt. on a Series 11 
without additonal memory. Glyphix Font Managers are available for Microsoft Word 
and WordPerfect 4. 1.4. 2 & 5.0. Glyphix fonts work with most popular word 
processing software. Ventura Publisher and Aldus Pagemaker 
Glyphix is a trademark of SWFTE International. Ltd. All other products are trademarks and /or registered trademarks of their manufacturers. 


Font 

□ WordPerCea 5.0 

□ MS Word 4.0 


$79.95 

$79.95 


(x>mpany . 
.Addfies _ 

Otv 

Zip 


. Stale . 


.Td. 


Glyphix Font Disks 
contain four typefaces. 


I 


□ Basics 

□ Basics II 

□ Book 

□ Decoraln'c 

□ SanSeril 

□ Fixed Fonts 

(ilyphix IVpelacc 
C^k)g IBsk 


$<)9.9S 

$99.95 

$99.95 

$99.95 

$99.95 

$99.95 


$5.00 


Include $5 shippinj; and handling with all orders 
.5dd $2.50 lor secoixl item and each additk)nal 
item. All Swfte products carr>' a 30 da>’. monev' 
back guarantee. 

aiEIXS PAFABLE- .SWFTE IffTL, LTD. 


RQ Box 219 Rockland. DE 19732 


O Swfte International. Ltd. 1988 
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$89 PC-Write 3.0 Handles Larger Files 


M 

BY JONATHAN MATZKIN 

PC-Write, from Quicksoft, is 
one of shareware's great suc- 
cess stories. Despite its modest 
$89 registration fee, this word 
processor offers the kind of fea- 
tures found in the most sophisti- 
cated retail software. 

The latest upgrade. Version 
3.0, adds powerful new capabil- 
ities. Perhaps the most impor- 
tant one is the ability to handle 
files as large as available DOS 
memory; earlier versions were 
limited to working with files of 
up to 60K. Both the editing and 
print modules are now resident 
simultaneously, memory per- 
mitting. That saves the time it 
formerly took to load the .sepa- 
rate print program and gives the 
package a more tightly integrat- 
ed feel. 

Version 3.0 also adds a col- 
umn-editing facility that allows 
columns to be formatted and 
edited as separate entities on- 
screen and stored as separate 
columns of ASCII text in a sin- 
gle file. This feature makes it 
possible to lay out basic news- 
letters, audiovisual scripts, or 
other simple desktop publi.shing 
projects, as long as you don’t 
get too ambitious. Text can't be 


snaked from column to column, 
.so you have to manually fill in 
the columns on each page of a 
dtKument. I struggled a bit with 
the column-editing features; ev- 
erything works fine once you 
get the hang of it, but, as is the 
case with many other PC-Write 
features, there is something of a 
learning curve involved. The 
sheer number of PC-Write' 
key-combination commands 
can seem quite imposing. 

Besides column support and 
larger files, PC-Write 3.0 offers 
a barrage of smaller but still sig- 
nificant improvements. Very 
large documents can be worked 


with and stored as a series of 
linked files. You can use the 
spelling checker and the .search- 
and-replace functions across 
these files as if you are working 
with a single entity. 

There is also improved net- 
work support, improved menus, 
and an increa.se in the number of 
printer drivers: PC-Write now 
supports over 600 printers. 

One of PC-Write's best fea- 
tures is the support that Quick- 
soft provides. A call to the tech- 
nical supftort department about 
one of the newer features elicit- 
ed an immediate, knowledge- 
able answer. The company has 
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PC-Write, Version 3.0 
Quicksort Inc. 

219 First North, #224 
•Seattle. W A 98 1 09 
(206)282-0452 
Li.st Price: Shareware: no cost 
if copied from existing u.ser. S 16 
for disks only, from Quicksoft, 
S89 ( with full shareware regis- 
tration). 

Requires: 448K RA.M. DOS 
2.0 or later. Not copy protected. 
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also assembled a catalog of 
third-party add-on products, 
like grammar checkers and soft 
fonts, that have been tested for 
compatibility. 

PC-Write carries the liabil- 
ities as well as the benefits that 
go with most shareware. It 
doesn't have the slick interface 
of a Microsoft Word or the won- 
derful ease-of-use of a 
PFS:Professional Write. Both 
of the.se limitations make PC- 
Write the wrong choice for nov- 
ices or computerphobes. But if 
you are looking for solid, full- 
featured performance, and you 
are willing to invest the time to 
learn the package, PC-Write 
could very well be for you. [iS 


EsC'tlcim Pcol Guide. R:F 99x 
Fl'S^steai/hetp F3.Cop^/«ark 
F2^Window/ru ier Fd.Delete/iiapk 
g — Tt Z T 3R 

PC-Urite lets ^ou create 
Multiple columns of text on a 
pa<ie. Then 90 U can edit and 
foraat the coiuMns 
independently* tiany operations 
treat each column as if it were 
a full paye. However, marked 
blocks and Guide lines span ail 
columns. PC-Write primarily 
supports parallel columns, for 
tables, translations, video 
scripts, etc. Column layout, as 
for a newsletter, can be done 
manually on each page. 

Automatic snaking from one 
column to another is not 
supported. There is no fixed 
limit to the number of columns 
on a page. You deHne columns 
in the Ruler line by setting a 


0/27i 1 Read ‘'CAPCWSwork.doc" 

F5. Un-mark F7. Paragraph F9iFind-text 

F 6 .nove/mark F 8 . Lower/upper FIB. Replace 

■T-+U — 4L— + — T5 -f-T— 6 r 7-RT-+-U 

E 

The variables ’’PATH", 

“FILCNAME". and "EXT" include a 
path or file name in a header or 
footer. "PATH" is replaced by 
the current default drive and 
pathname. "FILENAME" is replaced 
by the current file name. "EXT" 
is replaced by the current file 
name extension. Place two dollar 
signs ($$) before and after the 
sequence. The seguence can also 
include date and time variables 
as in previous versions of PC- 
Urite. For example, the 
following Dot line places the 
current date, and time in a 
header line: 

.H:S$riLENAnE Day hon D. YEAR 
Z:ni A.rt.$$ 


PC- Write . Version .1 .0. offers a sophisticated column manipulation capahiliry. Col- 
umns are stored as ASCII te.xt in a single file. 


HANDS ON 


A DTP-Wise Course in Document Des^n 


BOOK REVIEW 


BY DEAN HANNQTTE 

Tom Lichty knows desktop 
publishers well. We are kids 
with a new toy, having too 
much fun to use our DTP toy 
wisely or well. After we spend 
20 hours mixing as many fonts 
on a title page, we wonder why 
our readers are rubbing their 
eyes and gulping aspirins. 
Lichty’s upbeat book Design 
Principles for Desktop Publish- 
ers attempts to teach us how to 
produce attractive, well-de- 
signed publications. 

Lichty's five basic design 
concepts are proportion, bal- 


ance, contra.st, rhythm, and uni- 
ty. These might equally be ap- 
plied to the composing of a 
fugue, but they serve to orga- 
nize this material well. Covered 
in detail yet without tedium arc 
fonts, page layout, illustrations, 
and charts. In ca.se you need to 
revert to mechanical composi- 
tion, Lichty explains how to use 
waxers, rollers, grid .sheets, T 
squares, pica poles, and propor- 
tion wheels. 

The author also addresses 
more-general issues at times, 
making the b<x)k not only infor- 
mative but entertaining as well. 
You'll learn that although the 
nation’s first newsletter ap- 
peared in 1923. over 150,000 


are now published regularly, a 
figure that is growing by 40 per- 
cent each year. The brief Spot- 
ter's Guide to La.ser Typefaces 
will teach you how to identify 
your competitor’s fonts. Trivia 
buffs will learn that Times Ro- 
man was designed in 1932 for 
The Times of London and that 
the "OK” sign is obscene in 
Germany. The most entertain- 
ing. and educational, parts of 
the book, though, are the funny 
examples. Many pages are type- 
set to illustrate with humor the 
principles they discuss. 

A minor llaw: since Lichty 
wrote his book using Aldus’s 
PageMaker, he uses terms like 
"master page" as if they were 


common to all desktop publish- 
ing programs. And his com- 
plaints about Macintosh bit- 
mapped fonts will evoke no 
sympathy from IBM PC users. 

Overall, however. Design 
Principles for Desktop Publish- 
ers does a nice Job of introduc- 
ing basic design principles to 
both computer professionals 
and beginners. It should be re- 
quired reading for anyone in- 
volved with corporate commu- 
nications. 

List Price: SI9.95, Design 
Principles for Desktop Publish- 
ers. by Tom Lichty. $19.95. 

ISBN: 0-673-38162-5. Scott 
ForesmanandCo., 1900 E. 

Lake Ave., Glenview, IL 
60025; (312) 729-30(X). 
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OUR NEW $249 HAND SCANNER WIIL 
CHANGE THE WflYTOU SEE THINGS. 


MORE SHARPLY. The Complete Hand Scanner/ 
400” is the easy, affordable way to add extra 
impact to newsletters, reports and documents. 

It gives you a choice of resolution: 200, 300, 
even a razor-sharp 400 dpi. It scans material up 
to 2%" wide by 14" lo^. 

And it displays the image on the screen as 
you scan. 

RMNN ANOmBt PERSPECnVL Our SmartScan"' 
software scales, rotates, crops, edits and re- 
sizes images from 10% to 200%. 

IN PRINT. The SmartScan software also gives 
you total control of your layout. 

Just scan and position your images anywhere 
on the page. Then add them to any of the most 
popular graphics, word processing and 
publishing programs: l^rdPerfectf Ventura 


Publisher;’ PC Paintbrush -1-7 and PageMaker.* 
AND BIG6BI. For larger linages, get The 
Complete Half-Rage Scanner.” You can scan an 
entire page in two quick passes, then combine 
them into one full-size image at a crisp 200 dpi. 
Just $299. 

Both scanners come with an easy-to-install 
interface card, SmartScan software, and a 
2-year warranty. All you need is cin MS-DOS* 
PC with a hard disk and a graphics card. 

To find out more about the very best hand 
scanners you can buy, call our toll-free number 
today. l-SOO-634-5558. 

The Complete PC 


521 Cottonwood Drive, Milpitas, CA 95035 (408)434-0145 FAX (408) 434-1048. 

0 1988 The Complete PC.Tlie Complete PC, The Compleie Hand Scannet/400, The Complete HaJl l^aeScannei; and SmanScan are tndemarkac^ The Complete PC. Inc. 
All other names ate tredemarla or registefcd tndemarics ol their respective companies. 
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TOP TEN SELLERS — A 5-Week History 


I Lotus 1-2-3 2.01 
I Lotus Development Corp. 


I WordPerfect 5.0 
I WordPerfect Corp. 


I The Norton Utilities 
Advanced Edition 4.5 

Peter Norton Computing 
I Value Pack 
I Lotus Development Corp 


L otus's strategy for staying 
out in front with Lotus 1-2'3, 
Release 2.01 , while the develop- 
ment of Release 3 continues 
seems to be working. Value 
Pack, a handful of utilities that, 
among otherthings, remove 
copy protection and pro- 
vide a 43-llne dis- 
play on EGA 
adapters, 
has been 


Quicken 2.0 

Intuit 


PC Tools Deluxe 4.3 

Central Point Software 



IN PERSPECTIVE 


The Top Ten Sellers list ranks PC 
business programs according to their 
sales performance in the last week of a 5- 
week period. It also tracks programs' rank- 
ings (reading left to right) from October 17 
through November 19. A 5-week history is charted to 
give a sense of a program's sales strength over time. 

Dramatic shifts in a particular program's ranking may be the 
result of sales promotions conducted by individual retailers. 

Seasonal factors, such as end-of-year-budget purchase decisions, 
can also play a large role in the F>erformance of a particular program in 
any period. More than 12,000 individual locations contribute to the list. 

Sales information compiled by Ingram Software Inc. and PC Connection Inc. 


Turbo C 2.0 

Borland International Inc. 


dBASE III Plus 

Ashton-Tate Corp. 


helping keep 1-2-3 users satis- 
fied for several months now (see 
First Looks, page 56, PC Maga- 

zine, September 13, 1968). 

And now Allways, an add-in 
from Funk Software, has shot 
into the Top Ten Sellers list, a 
week after it began to ship. All- 
ways was a Hot Prospect in 
the New on the Market section 
when it was first announced (see 
First Looks, page 51 , PC Maga- 

zine, October 31 , 1 988), and the 
product has hit a chord with 1-2-3 
users whose printers have added 
features faster than their 
spreadsheets could keep 
up with them. See page 
33 for a Hands-On 
review of All- 


ways. 


i ^a a Bi mm <ibase IV 

^ “ii Ashton-Tate Corp. 


I Allways 

I Funk Software Inc. 


Rankings are 
based on net sales 
by unit; returns are 
subtracted from 
gross sales. 


SURVEY 


Some of the most impressive demos of a powerful PC 
in action are manipulations of CADD drawings. 
Rotations of three-dimensional wireframes are always 
impressive; zooming in on a single detail in a complex 
sketch seems like the very heart of power computing. 

In planning coverage of products like AutoCAD, Re- 
lease 10 (see page 33). PC Magazine editors need to 
understand the many ways that CADD products are 
used. 

Who gets the fun of using such cutting-edge tech- 
nology? Architects and mechanical engineers are the 
leaders, but CADD has become important in office 
management, helping to maximize real estate and 
minimize moving costs. 

These figures are based cm responses by 626 callers 
to PC MagNet, PC Magazine's interactive on-line 
service. 


Do you or your company currently 
own CADD software? 
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DOW JONES WILL USE Al ON-LINE 


News magazines regularly her- 
aid Al (artificial intelligence) 
and parallel processing as the 
next wave of computer innova- 
tion. The two are often grouped 
because Al requires so much raw 
computing power that an expen- 
sive parallel-processing system 
is the only viable way to run an 
Al application that's more com- 
plicated than, say, helping a 
mechanic diagnose an engine 
that bums oil. 

Precious few of these ambi- 
tious applications have left the 
labs, mainly because of the very 
high cost of implementing the 
technology. 

One of the first broad-based 
uses for both will be on public 
view early in 1989. The Dow 
Jones News Retrieval service 
(DJNR) will run a large piece of 
its vast database on an artificial 
intelligence engine from Think- 
ing Machines Corp. The com- 
puter, called the Connection 
Machine, employs 32,000 pro- 
prietary processors working 
simultaneously. 

Dow Jones's on-line data- 
base is the perfect challenge for 
Al. Thousands of articles are 
available for searching. But find- 
ing the information you need 
now can be a frustrating lesson in 
logic. You have to step through 
menus that are painfully literal 
while you’re trying to follow 


your own instincts. 

When the Connection 
Machine is installed, you'll be 
able to ask questions in Eng- 
lish. For example, “What did 
Jim Baker say that affected 
currency trading?” is a valid 
query that will generate a list 
of headlines for articles that 
address your question in one 


way or another. Y ou could nar- 
row your search further by se- 
lecting several of these re- 
sponses as being closer to what 
you had in mind; maybe, after 
seeing the initial selection, you 
realize you want only news 
affecting the yen, not analysis 
on the entire situation. The 
Connection Machine would 


For pleasure 

□ Desktop publisMrtg drawirtgs 
rn Oit>er 


next try to discern your logic and 
return a different selection of 
headlines more closely suited to 
what you’re looking for. 

Because all of the articles 
have to be in RAM. only a part of 
the entire DJNR database can 
take advantage of this service. 
Eight million bytes’ worth of 
articles (including The Wall 
Street Journal, Business Week. 
and Forbes) will be available at 


first (they aren’t stored in AS- 
CII. so far more than eight mil- 
lion characters’ worth of text 
will be on-line). 

The system doesn’t assign 
keywords to articles; instead it 
prioritizes every significant 
word in a story. Aside from 
prepositions and very common 
words, each word is put in a 
look-up dictionary where it’s 
assign^ a priority based on fre- 
quency. 

Dow Jones officials say que- 
ries will be answered within 2 or 
3 seconds. You’ll be able to see 
if they achieve their goal when 
the service is made public some- 
time in late January. 

EISA Settles on a Connector 
The computer manufacturers 
backing EISA (Extended Indus- 
try Standard Architecture) have 
settled on a bus connector, and 
it’s a bit different from the de- 
sign they had been leaning to- 
ward when they first announced 
their planned 32-bit extension to 
the PC AT bus (see Pipeline, 


For which applications is 
CADD software used? 







_ _a 


[ I Architectural/mechamcal drafting 
□ Business graphics 


\ \ Office layout 

□ Electrical/ci/il engineenng 



EISA Chooses a Double-Oscksr Edge Connsctor Design 

Members of the EISA committee have rejected the side^nr>ector design originaily shown 
in favor of a deeper slot with two rows of connectors. Existing XT and AT cards will slide in 
until they meet a stopper ; E ISA 32 -bit cards will have a notch that lets them tiide farther down. 


November 15, 1988). 

The new connector employs 
a double-decker design. EISA 
connectors will have the same 
length and width as existing PC 
AT connectors, but they’ll be 
deeper. Today’s boards will 
plug into the socket until they 
reach a stopper and will rest 
there, working as they would in 
an AT. The 32-bit boards will 
have a second row of connectors 
and a notch so they slide farther 
down into the socket, lining up 
with a second row of contacts. 

This design will use less 
physical space for connectors 
on the board, allowing more 
room for logic circuitry. AMP 
and Bumdy, the leading suppli- 
ers of connectors to PC manu- 
facturers, both agree that this 
design is superior. 

Compaq’s chief designer, 
Gary Stimac, said that “initial 
engineering bread boards” 
have been tested and he expects 
the first steel molds to be de- 
livered in late January. 

Stimac confirmed that Com- 
paq will sell an EISA computer 
before the end of 1989 and that, 
when it’s released, Compaq will 
demonstrate add-on bo^s that 
take advantage of EISA's supe- 
rior data handling. 

Kevin Mankin, Zenith’s 
product development manager, 
said that Zenith will also have an 
EISA machine on sale in the 
second half of 1989. 

In responding to some views 
that EISA will become an ex- 
pensive design suitable only for 
servers and not for desktop PCs, 
Stimac predicted that the costs 
of EISA machines would be- 
come comparable to classic bus- 
based 386s soon after manufac- 
turers are in full production of 
EISA machines. 

“A few extra thousand con- 
nectors cost pennies,” he said. 
Of course, Compaq and other 
EISA manufacturers like Ze- 
nith, Hewlett-Packard, and 
Tandy will need to recoup con- 
siderable R&D costs on the first 
EISA computers before the 
prices come down. 

— Gus Venditto 


PC MAGAZINE ■ J A N U A R Y 3 I. I 9 8 9 
41 






Now you don't need unpressive assets 
to get an impressive image. 



The new Star NX- 1000 Multi-Font 


This new dot matrix printer can do a lot 
for your image. For a lot less. 

The NX- 1000 Multi-Font gives you four 
built-in fonts and over 20 typestyles. It 
delivers draft quality text at 144 characters 
per second. High-resolution, near-letter- 
quality documents at 36 cps. And crisp, clear 
^aphics. 

You'll also find built-in friction and tractor 
feeds. An easy-to-use control panel that puts 
typestyles, pnnt pitch and more at your com- 
mand. And a paper parking mechanism that 
lets you feed single sheets while keeping 
sprocket paper in place. All this ImageFtower 
is yours for just $299.00*. 



The new Star NX- 1000 Rainbow 


You can see six differences between the 
Star NX-1000 Rainbow and the NX-1000 
Multi-Font: red, yellow, blue, green, orange 
and violet. The Rainbow prints in all these 
colors, plus black, to give you eye-catching 
reports, letters and charts. 

The Rainbow has all the features of the 
Multi-Font, including four built-in fonts, 
excellent near-letter -quality text and graphics, 
and convenient paper handfling functions. 

But the Rainbow not only offers attractive 
print-outs, it even comes attractively priced 
at $379.00*. 

To see where you can find the Star 
NX-1000 Series, call 1-800-447-4700. 



iwicronics 


The ImagePower’" Printers ‘Manufacturer’s suggested retail price in U.S. 
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DCA/&osstaH(’s OverhaitedRmote: 
Fxter Screen Updates, ilfew Features 


HANDS ON 


BY M. DAVID STONE 

If you’re familiar with remote 
operations software, you proba- 
bly know that Remote was the 
trailblazer in the field, intro- 
duced in 1982, it was the first 
package that would let you call 
your PC from a remote location 
and run nearly any program us- 
ing ihc remote keyboard and 
screen. 

Alas. Remote had the usual 
shortcomings of first-genera- 
tion software and was never sig- 
nificantly improved. In PC 
Magazine's last overview of re- 
mote operations programs 
(“Remote Computing: The 
Next Best Thing to Being 
There. ” January 12. 1988), Re- 
mote's limited features and slow 
screen updates were painfully 
obvious. 

Enter Remote- , a program 
that shares almost nothing with 
the original version. DCA/ 
Crosstalk Communications has 
started from scratch, offering a 
completely new design. 

Like its competition, Re- 


mote^ is actually two packages: 
a host and a customized termi- 
nal emulation program called 
R-Call. R-Call provides fully 
automated calling and log-on 
features. It also offers a su- 
premely simple menu for con- 
trolling such functions as file 
transfer and which side of the 
link will print in response to a 
print command. 

File transfer is similar to the 
Dart protocol found in Cross- 
talk Mk.4 and includes data 
compression. At 2,400 bits per 
second. Remote^ look 2 minutes 
47 seconds to send the PC Labs 
50K text file from hard disk to 
hard disk, for a throughput 
speed of just under 300 charac- 
ters per second. Even belter, the 
protocol offers recovery from 
interrupted transfers. If you lose 
the connection in mid-transfer, 
you only have to call back and 
give the transfer command 
again. Remote- will pick up just 
where it left off. 

Another nice touch is that 
the host can talk to and transfer 
files with Crosstalk XVI. Cross- 
talk Mk.4. and about a dozen 
common terminals — including 


the IBM 3101 and DEC VTIOO. 
This adds flexibility, since you 
can call the computer with near- 
ly any communications pro- 
gram. However, controlling a 
PC this way is clumsy, since 
function keys. Alt keys, and 
Ctrl keys require escape codes. 
When calling with R-Call. you 
can use the keys on the remote 
keyboard just as you would nor- 
mally. 

Be aware that Remote^ is tai- 
lored for two kinds of applica- 
tions: software support and 
turning a PC into a central host. 
For support, the program has a 
memory-resident mode that will 
let a user call for help without 
leaving an application program. 
A foreground mode will let you 
designate start-up commands 
for each entry in the user file. 
The start-up commands, indi- 
vidual passwords for up to 
2,000 users, and a call-back op- 
tion help make Remote^ a good 
choice as a true host system. 

Other features in Remote^ in- 
clude an activity log, support 
for CCA graphics, graceful re- 
covery from errors, continuous 
error checking and correction. 


rjll^ F A C T 
iMiil FILE 


Remote"', Version I.OI 
IX'A'Crosstalk 
Communications 
KKH) Holcomb Woixls Pkwy. 
Roswell. GA 3(X)76 
(404)998-3998 
Lis! Price: Remott^, SI 95; 
host.$l29;/?-r«//. S89. No 
charge for upgrade from Re- 
mo/e if purchased in 1988. $60 
if purchased before 1988. 
Requires: Host software: 256K 
RAM. modem. IX)S 2. 1 or lal- 
er. Caller software; 128K 
RAM. modem. DO.S 2. 1 or 
later. Not copy protected. 
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and a screen update speed that is 
at least tolerable at 2.400 bps. A 
LAN version should be avail- 
able by the lime you read this. 

On the minus side, some fea- 
tures are notable for their ab- 
sence. In particular, there is no 
EGA graphics support, though 
it is promi.sed for a future re- 
lease. 

All told. Remote^ still has 
some catching up to do. But it's 
very much back in the remote- 
computing ball game. OS 


LaserTools’ Trading Post: TeaMig 
Otd Software New PostScript Tikks 


HANDS ON 


BY EDWARD MENDELSON 

If you dished out thousands of 
dollars for a PostScript printer 
only to find that some of your 
beloved applications don't 
speak PostScript, take heart. 
Trading Post can translate ev- 
eryday ASCII print files into 
PostScript files. 

To use LaserTools' $79 util- 
ity, you set up programs like 
dBASE ///, Lotus 1-2-3, or al- 
most any tax or accounting soft- 
ware to print to a standard AS- 
CII text printer. When the 
application sends output to the 
printer. Trading Post intercepts 
it and adds codes that format the 


text for PostScript printing. You 
can print in landscape or portrait 
orientation and in any size of 
any font built into your print- 
er — although Trading Post lets 
you u.se only one font or font 
style in each file. 

You can print an enormous 
spreadsheet sideways on a sin- 
gle page by telling Trading Post 
to print in 4-point Courier type 
in landscape orientation. Or you 
can produce banners by printing 
one 7()()-poinl letter per page. 
And your PostScript-aware ap- 
plications continue to work just 
as they always did. 

When you install Trading 
Post you leave your hardware 
untouched, but the program cre- 
ates up to eight imaginary print- 


er ports that your applications 
can write to as if they were writ- 
ing to eight different primers. 
Trading Post performs different 
kinds of translation on jobs fed 
to each port based on your defi- 
nition of that port. It then directs 
the output to the printer. 

You could define LPT I as a 
standard text printer using 10- 
point Courier. LPT2 can be de- 
fined as the port for PostScript- 
aware applications, whose 
output will go to the printer un- 
changed. LPT3 can print in 
landscape mode. LPT3 could be 
used for printing in a propor- 
tional font, and so on. Each 
“printer” can have different 
margins, lines per inch, and ori- 
entation. 


The utility occupies 7K of 
DOS memory and works with 
any PostScript printer, includ- 
ing an HP LaserJet with a Post- 
Script add-in board. 

Trading Post doesn’t try to 
translate graphics and, because 
it won’t let you use more than 
one font per file, it isn’t suitable 
for most word processing. For 
single-font alphanumeric char- 
acters, however, the program 
does a nice job. If nothing else, 
it will let you retire that clatter- 
ing dot-matrix printer you've 
kept around for your PostScript- 
unaware applications. 

List ftice: Trading Post. $79 
Requires: 7K free memory. 
PostScript printer. DOS 2.0 or 
later. Not copy protected. La- 
serTools Corp.; 3025 Buena 
Vista Way; Berkeley, CA 
94708; (4 1 5) 843-2234. 
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watch for our weekly ads in the centerfold of 

Sunday's New York 'Hmes second main section. pQH CONNECTIVITY 


EPSON 



LO-SOO 

24^ln Printer 


180CP5tt2cpoaran-60CPSt12CDi) 
NU> Setecrvoe control oanel FrK- 
non ano Duu tractor centronics 
parallel 

$299” 


EPSON 



264 CPS draft. 54 CPS NLO ri2 cpI) 
smartPark paoer handling select 
type foot control panel Push trac- 
tor Centronics parcel. 

$499 


EPSON 



Dot Matrix Printer 

200 CPS draft. 40 CPS Nio. Friction 
& tractor feed Seiectype 1 control 
panel. iSM propnnter t n code 
compatible Centronics parallel 

s««»,f249” 


Panasonic Panasonic 



KX-P1091{ I 
Dot Matrix Printer 

190CP50raft. 52CPSNIO 10. 12. 15. 
17 and proportional, nlq m aH 
model Friction t adjustable trac- 
tor. oraphicv Centronics parallel 



*179” 


Laser Printer 

Prints UP to 11 ppm S12K RAM SCO 
sneet paper incut. 1 1 bue-m fonts 
Paraiiei/senai 


*1499 


TJ^X/WI 



Miiittvislon 770 Plus 

14' ni-resolutlon muttl-scanning 
color monitor. Digital and analoo 
output VGA. 6CA and CCA compatt- 
bie up to 800x600 resolution 


*49995 



IfulpmlscniK- onSsTMTdejmo 


ful POStSChpr printer for desktoo 
publishing, includes SMB RAM & SS 
resident typefaces Accepts Adobe 
tvpefaces 

tor XT XT t rarnoaC4M« 


fflLDGITECH 



Scan Man 


Hand helO scanner with a 4 inch 
scanning window, scan and store 
Images from vadous sources to be 
used with popular paint and 
Desktop Publishing Software 

$19995 


T|-|IE<M)l«ll>l.l:TI=PC 



The Complete FAX 

Turns your PC into a group a facsimile 
machine that can send and receive 
fax messages on your standard 
ptwne without interrupting the 
other PC programs you're using 

*329” 


Qgnius /House 



Genius Dyna Mouse 
CM-6 Plus 

A versatile A easy to use 3 button 
RS-2S2 serial mouse Microsoft & pc 
mouse rompatioie Complete with 
or Halo a. MenuMakerSMenuuo- 
rary mouse pad and mouse pocket 

*49” 



PC scan 2020 

kTuge and text scanner The total 
desktop pubRshingsoluOon up to 
300 Dn re& 2S6 level grey scale 
image scanning eulit-in SCSI port 

caii 


/IST 

MS«MCNmC. 

/AAXUMl 

Hi 


x/former 286 " 

A 10MK2 9 wait state 802B6 replace- 
ment mainboard for Che BM XT Chat 
turns It into a powerful 286 com- 
puter. Features S12K RAM. 4 I6«it 
and 4 8-blt slots, dock calendar, 
math coprocessor socket t 05-2 
compatibiHtv. $54995 

Internal ' 

'/» Card Modems 

Hayes' compatible Auto answer/ 
dial. Built-In speaker Tbudi t pulse 
dialing. Software included. 

1200 Baud 2400 Baud 

internal internal 

S5995 $iogs 5 


OUR NETWORKING 


il A VI Ilf Ofifi 

30 DAY MONEY-BACK GUARANTEE! 

Buy with confidence The acclaimed 286 computer offers high 
quality with exceptional performance and value tou also get 
one-vear on-site CE' service and access to our direct Technical 
Support Hotline We’re so sure you II be satisfied that we back 
your (286) purchase with a 30 day money-back guarantee pro- 
viding its In the original configuration and packaging as deli- 
vered and has not been altered. nx>difled or damaged by buyer 


286 TURBO 


WITH 12-MONTH ON-SITE 
LIMITED WARRANTY- 

Hard Drive 
Mono-Graphics Systems I 


80286 processor • S12K RAM 

8 expansion slots • i.2mb disk drive 


■So* r 

Battery backed dock/caiendar 


Hard/ftoppy disk controller 

101 enhanced keyboard 



Maxum monogi^Thic card 

12 monochrome monitor 

8-10IIIHZ 

913MHz 

40MB Hard Drive m mwo 

•1499 

1699 

40MB Hard Drive mo msea . 

1549 

1749 

44MB Hard Drive os imeo 

•1649 

1849 

60MB Hard Drive 03 mseo . . 

1849 

1999 


EGA 640x350 Card I EGA Monitor (instead of Mono) add *449 

' OTHRe twice wRTWi 100 mw of CEs service locaaons aocMs to pens end Hoor on CPU 
montpr a«ono end ttandard EGA m ecMrtMd oxudm knoovo end mk drtvA p mm to 
oe dtiectM n matena and vaionarmo For mom ovtait oMase cat 


SEC 


PowerMate" Portable 
sx 80386 Computer 

• 2MB RAM 

• 1 44Me 3V^' drive 

• 42Me hard drive 

• cas plasma OKpiay 

• Parallel /serial « RGB ports 

• MS DOS 3 2 

• CW BASIC 


call 



comMa 

Deskpro 386S 

16MH2 80 386SX 

ntgn performance \fi' 
with bultt-ln VGA. 

386S Modei-40 with 40Me ’S995 

Deskpro 286 Mmo 80286 compunr 
286-20 20MB drive •2285 286-40 40Me drive <2695 

Portable N a fun function pot¥orftn 8ma 80286 ponatae 
Portable ll— 4 with 20 mb onve . . <2695 

Portable ill a 12 aih? 80286 wm power ana portaM/ty 
Model-20 with 20MS . . •3495 Model-40 with AOMB . . •4195 
Portable 386 a touh? 80586 portable computer 
S86/ ModeMO «mb^ 5695 3Se/ Mo<ie<-ioo wcimb^6995 



Monitor optional on all Deskpro systems 
All Compaq Computers are waranteed 
solely Pv 47st. Photo. 


67 west 47th St. 

CA LC *800189/ *891880 

1-212-398-1410 
115 west 45th St. 

CA Lie *809191/ *811628 

1-212-398-1410 


116 Nassau St. 

CAUC* 811627 

1-212-608-6934 
E. Meadow Plaza 
Shopping ctr. 

East Meadow, long Klarro 

1-516-794-3660 




SOLUTIONS, CONSULT 
GROUP(212)2S4-3105 


TOSHIBA 

T- 10 Q 0 TTw igntec 

and s n ia i ttt portatNe 

T -1200 HB 2GM T-S 200 a i2wa 

wAh bacMR screen 8CQB6 powerhouse 

M 200 F 

Old drives 

T- 1200 FB 

dual (*tves. DaodR for riooo 


LAPTOP 

POWER 


T -4100 96 power 
In a l a ptop computer 

768 K Memory card 



Come in for our low pricesi 


NEC MuMspeed a-3 $1449 

Mutospeed hd Call 

LAP-TOP OPTION 

MAXUM 5 %‘ 380 K Drives fo^Tosr«« 2 eremkNeC 40 » 17 g*(■ 6 ped^rTlOde• 

MODEMS 

HOUMS MKZ 

izn f/T-iaao or zerem* . . . •lei** m) r/roMba* *iir* 

1200 for Tosrcia mot T-iooa*MP* 2«)0 r/rosnisa oiot t-hxd 

200 f/Tosnia or zenith’ . . nw* 




Premium 286 

40MB* Hard Drive System 

$1889 MtMFDrQBtlDnM 

386/20MHZ 

OOMB* Hard Drive System 

*3199 



LEADING EDGE 

Model D2-SO 
SOMB Mono System 

• 80286-6, 6 6 10MHz • 640K RAM 

• 1 2Me drive • 12 mono monitor 

• eCA. CCA. IMM K HCM adaptor 

• MS DOS S.2 S CW BaSK 

*1595 

MOM 02-65 Wim 60MB ^995 



NVC ttorcs open $wi 104. Mon-Thur »«. M 9^2. long Mand store open 
Sunday 104. Monday laedneiday 104. Tfaaeday 104, Mday 101. 

NO sm cnirg* for creoK oros Ptnorw cmcB »» acnocH MM oeavs V jponMia un «wor« 
I nmmg SSOO NO corporate cnarges on $M itemt mis M suDerceoet a DrMow PC uagame 
we are not moorwM for (voograpNoi erron Ouanotm may oe wmteo on some Urns 

Lease It with LmammCaret 

waw quotes for eodpmerv Betwe en ssoo • SS999 are uko on M montrty payrnem uiwer 
rates ana ee-eo monmv pwmena are avaane nr eouwment pureness totaano saaoD and 
up Orey fist payment neeoeoi tw and fragne aMMonai eats apply to commercial ana profes- 
sional leaas orry rncs vaea mrougn January zz nes 


TO order in N.Y. State call 1 - 212 - 608 - 6 M 6 


ir 111 n.T. - — — — 

our^stetef .800-221*7 7 74 

n*-rree ■ WWW — Bll MTI 

■ ■ . — eedsIBSPi visa 

Mall order A ddresf. 

S6 East 19th street, N-VO. 10003 L " - 


> East iSfxn 3VIWW*. — — 

corDorat© Accounts walcoine 

volume purchase pricing available, please call. 

For store location please see Information cox Below 


Inc. 



Ouattro 

Twice the Speed, iwice the pcNver, 
Half the price Offers graphics, 
macros ana everything a state of 
the art spreadsheet should 


$14995 


Ventura 
Publisher 2.0 

I DOwerful layout orogram for 
desnoo puoiisning with over 2S0 
help menus and new enhanced 
features to r>eiD you create profes- 
siortai documents 

$49995 


Lotus 



1-2-3 

Gives you the most wioety used 
business software spreadsheet, 
graphics and database in one fuRv 
Integrated package 

* 299 ** 


Microsoft 


Lotus 


Right writer 

Improves your writing by Checking 
and anaHzing style usage punctua- 
tion, grammer and Offers a solution 
If a problem >$ found. Compatible 
wim an maior word processors 

*549* 

ASHTON TATEn 



Agenda 

A flexible free form entry program 
that lets vou work me wav you 
Chink Gives vou multiple views to 
examine data from different 
perspeaives 

*2499* 




dBase IV 

The recognized standard for data 
management systems, now raises 
mat standard to levels of ease use. 
power t performance. Compatible 
w/single or mutaple user environ- 
ments. Of f ers transaction proces- 
sing, screen refresh, password 
oroteebon 6 data erKryptton. 


call 






A powerful nign speed word pra 
cessmg program wim an mcegrateo 
spelling checker that makes 
creating professional documents 
easier than ever before 

$17495 

Kodak— 


Excel 

version 2.01 

A fuov integrated spreadsheet wrm 
business graphics and database 
wim easy to use macros mat let 
YOU turn hundreds of commands^ 
into just one 





Diskettes 

A name mat has been trusted for 
auaNty products And Hke an kodak 
orooucts kodak aisi«ctes provide 
quaMv 4 reiiaoiiity for data storage 

5W ' 2$-20 IS60K) 7M 

SW" 2S4«) C12M8) 16.M 

SV,- 2S-20 (72(K) 1S.M 



xywrite ill Plus 

New A La Carte menus make me 
powerful word processor the 
easiest to learn single keystroke 
oroduces menu of logical option 
Runs on all IBM 4 true compatibles 

*21999 

mec^ — 


LASER BONO PAPER 
SOO-S’/^ XH White . 6.50 

2SO-8’/i irti' Ivory, Cray 
or Blue S.09 

LASER TRANSPARENOES 

SO— B’/i xn 34.95 

LASER ULTRA COAT 

for master print 4 oasre-up 
250-8’/i xH ' 19.95 



Managing Your Money 

The financial software that does It 
aU! Manages your checkbook and 
Oudget, stocks and bonds, real 
estate, taxes, loans arvi mortgages 
plus more. 


$12495 
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Crystal: $995 Expert Systems Package 
liKludes Rule Debugger, Screen Painter 


HANDS ON 


BY RICHARD HALE SHAW 

Expert systems, programs that 
imitate a human expert by ask- 
ing questions and dispensing 
appropriate advice, are the lat- 
est rage in A1 (artificial intelli- 
gence). Crystal, from Intelli- 
gent Environments, gives you 
everything you need to create 
your own expert systems. 

In order to imitate their hu- 
man counterparts, expert sys- 
tems require a knowledge ba.se 
of information and a facility for 
“reasoning" with that informa- 
tion. Artificial intelligence pun- 


dits call a system like Crystal a 
“structured rule-based tool” 
since the knowledge base you 
create will consist entirely of 
rules. 

A rule can be a simple En- 
glish statement, like “IF your 
salary is greater than $.^0,000 
AND you have adequate identi- 
fication, THEN you qualify for 
credit. ” A rule's premise can be 
expanded to include other rules, 
commands, and functions (per- 
haps specifying what consti- 
tutes “adequate identifica- 
tion”). You don’t have to be 
familiar with expert systems or 
programming to develop Crys- 
tal applications, since most of 


the work entails writing rules 
like these. 

Crystal applications use ci- 
ther data-driven or goal-driven 
reasoning (known as forward 
and backward chaining, respec- 
tively). You can use data-driven 
reasoning when you want to 
know what kind of outcome 
should result from a set of con- 
ditions. You use goal-driven 
reasoning when you. know the 
goal and want advice on how to 
achieve it. 

Since the Crystal installation 
program is actually a small ex- 
pert system, installation is triv- 
ial. The documentation is pro- 
fessional and well organized. 


including a complete reference 
manual. Crystal's comprehen- 
sive “Getting Started” manual 
is a wonderful tutorial on expert 
systems, including chapters on 
building an expert system and 
knowledge base, designing a 
user interface, restructuring a 
knowledge base, and using the 
Rule Tracer/Debugger facility 
and Screen Painter. 

The Crystal interface uses 
pop-up boxes and menus to se- 
lect commands, manipulate the 
knowledge base, and switch be- 
tween components. A handful 
of clever demonstration systems 
that you can study and imitate 
arc included. 


The applications develop- 
ment interface is flexible, al- 
lowing your application to ask 
questions from the knowledge 
base in any order. It can display 
information to the user at any 
time. In addition, you can in- 
.struct the system when a"d how 
to draw and retract conclusions 
or reevaluate rules. You can ex- 
port rule conclusions to other 
applications and can also save 
the state of a Crystal session , re- 
storing it at a later time. 

Making Rules 

The Rule Editor lets you add 
rules to a knowledge ba.se using 
outlining techniques like those 
found in popular word proces- 
sors. Each rule is stored in 
a“dictionary,” where it can be 
looked up and used again. There 
arc no limits to the number of 
times a knowledge base can ref- 
erence a rule. When you change 
a rule's definition. Crystal will 
change all its occurrences. And 
you can switch between running 
and editing a rule in a few key- 
strokes. 

Crystal includes a rich col- 
lection of over 100 commands 
and functions, which allow for 
powerful screen control, data 
manipulation, and financial and 
scientific math operations 
{Crystal will use a math co- 
processor if you have one). 
There are also extensive text 
and graphics commands for cre- 
ating lively, highly interactive 
user interfaces. 

The Rule Tracer/Debugger 
lets you step rule by rule 
through a knowledge base, set- 
ting breakpoints and examin- 
ingvalues. Since well-designed 
expert systems must justify their 
conclusions by exposing their 
logic on command, a key- 
stroke will display the rules be- 
ing u.sed at any time. 

Crystal doesn’t keep any se- 
crets: a knowledge base can be 
printed or written to an ASCII 
file at any time. You can also 
display it in tree-structured form 
on a graphics monitor or printer. 


You can export or import data to 
and from dBASE, Lotus 1-2-3. 
and ASCII files. 

In addition, a Cm/a/ knowl- 
edge base can lake “snapshots” 
of virtually anything displayed 
on your PC’s screen for use in 
an expert system. A runtime en- 
vironment is available for dis- 
tributing Crystal applications 
on a large scale. And since ex- 
tensions to Crystal can be writ- 
ten in C, you can expand Crys- 
tal as needed or use it as a front 
end for other applications. 

Intelligent Environments 
has spent a great deal of time 
considering how this software 
will be used — and it shows. If 
you have programming experi- 
ence in C or Pascal , you’ll enjoy 
Crystal's structured approach. 
If you’re a novice, you’ll find 
rule making an easy, nontechni- 
cal way to produce powerful ap- 
plications. 

Either way. Crystal offers a 
comprehensive English-lan- 
guage development system and 
a Rolls Royce of an expert sys- 
tems shell. 


F A C T 
« F I L E 


Crystal, Verskm 3.20 
Intelligent Environments 
One Village Square 
P.O. Box 388 
Chelmsford. MA 01824 
(508)256-6412 

List Price: DOS version, $995; 
OS/2 version, SI ,995. 
Requires: DOS version: 350K 
RAM, DOS 2.0or later. OS/2 
version: 2MB RAM, OS/2 
Standard Edition 1 .0 or later. 
Hard disk recommended. 

In Short: A comprehensive ap- 
plications development system 
and expert system shell. In- 
cludes Rule Editor, Rule 
Tracer/Debugger, Screen Paint- 
er. Not copy protected. 
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Cry^ldV sflexihle dewlopmeni ii>oh lei you huild complex simulators and diagnostic 
expert systems like the engine simulation above. 
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typing. 




Quicken is easy 
because it looks like 

your paper check 

book. There's nothing 
new to learn. 


Quicken prints 
checks even on 
laser printers. Pre- 
approved by all 
financial institu- \ 
lions. Quicken 
checks are easily^ 
ordeted through the 
form in the package: 


Quicken automati- 
cally updates your 

check register 

recalculates bal- 
ances, and prints 
your checks. 


Quicken gives you 
these reports in seconds: 

• Budget vs. Actual 

• 'Ducable Income Deductions 
■ Income and Expense IP&LI 

• Rental Property Job Costs 

• Accounts Payable 

• Cash Flow Cash Needs 

• Pavroll TAxes. 


Quicken eliminates 
work. It instantly 
writes recurring 
/ ^ checks without 


End Financial Hassles. 
Quicken^ $49.95 


Q uicken is the absolute fastest, easiest 
way to do your personal or snuill busi- 
ness finances. It saves you hours of 
» time while perfectly organizing your 
finances. With Quicken, you'll always know 
exactly how much money you have and where 
it's going. 

Forget Financial Hassle 

Quicken is so automatic, it does your financial 
work for you. It actually learns your regular 
bills. Just confirm the payment amounts on your 
auto loan, utilities, and other bills. Quicken does 
14 bookkeeping steps and hands you the 
printed checks already addressed for mailing. 
All you do is sign them and seal the envelopes. 
Plus, install Quicken on your hard disk and the 
pop-up Billminder* appears on your screen to 
remind you when you have bills to pay-even 
if you forget! 

Finish Financial Work in Seconds 
Instead of dreading tax time, use Quicken to 
print itemized lists supporting each tax deduc- 
tion. Oi; let Quicken deliver other detailed 
reports such as income and expenses by cate- 
gory, P&Ls, and budget vs. actual comparisons. 
Quicken provides complete reports on screen 
or on paper almost instantaneously. Quicken 
will finish in seconds the same work that used 
to take you hours. 

No Accounting Mumbo Jumbo 

Quicken is as easy as the pen and paper you 
use now. Youll see the familiar checkbook and 
check register right on your screen. The only 
thing that changes is how fast you finish your 
financial chores. This is bookkeeping that's 
totally hassle-fiee. 


'The Worid’s #1 Selling 
Financial Software 

Here's why Quicken is the world's most popular: 


Absolutely the best small accounting program 
made. 

-Bob Schwabach, Universal Press Syndicate 

This inteUigentfy designed finance program 
is ea^ enough to start using in minutes, 
yet powerful enough to completely organize 
both personal and small business finances. 
—Steven Morgenstem, Home OfiBce Computing 


For Personal and Business Use 
No other financial software provides more 
flexibility to handle the wide range of persoiicil 
or business needs. Quicken is for service and 
manufacturing businesses, doctors, consul- 
tants, designers, retailers, as well as for house- 
holds. Quicken is ideal for anyone who wants 
relief from bookkeeping hassles. 

SpcdScatkmt: 

Software CompatibUlty: Exports data in ASCII format Also exports tn 
Lotus* format with optional Itansfer Utility. 

Hardware CompatibiUty-Rcgnlar Version: All IBM* PC, Al^ PS/2* 
and compatibles with 256K RAM and DOS 2.0 or highex aQ printers 
All monitors 

Hardware CompaiiMUty-DcskMatc Version; 'bndy 1000 SL with 
384K RAM or IBM PC AT. PS/2, and compatible computers with 5I2K 
RAM and DOS 2.0 or highec AD printers AO roonttors (monoc hr ome 
monitors require a Hercules or compatible graphics card) Abo available 
for Manntosh and Apple II. 

Capacity: Unbmited number of bank accounts Unlimited number of 
transactkmi Maximum amounts to S9J999J999.99 
Other Unlimited FREE technical suf^rt NM copy-protected. Checks 
are preapproved by all Brumcial tnsdnicions In the US. and Canada. 
Sample checks and order form are enclosed in Quicken package 


Iky Quicken FREE for 30 Days 

Order Quicken from the coupon below, or 
through our toll-free 800 number If you're not 
completely satisfied with Quicken for any 
reason, simply return it for a full, no-questions- 
asked refund. 

New! Now Available in DeskMate* 

Quicken's new DeskMate version offers mouse- 
driven 'point and click' ease. This version has 
exactly the same features as regular Quicken, 



I want to try Quicken on your no-risk 3(May guarantee. 

If I'm not completely satisRed, 1 may return it within 
30 days fix a fUU refund. Quicken, $49.95 plus $3.00 ship- 
ping and handling. California residents ^d sales tax. 

Call 800-624-8742 
(in California, caU 800-468-8481), 
or send this coupon with your check or credit card 
number to Intuit. 

Namp 

- - 

City Sute 

Zip Phone 

□ Regular IBM version □ DeskMate version 

□ Hansfer Utility to Lotus (optional. $19.95) 

□ 5^”dlsk □3W*disk 

□ Check enclosed (no purchase orders, please). 

□ Visa □ MasterCard DAmEx 
Card Number , ■ 

Expiration Date — . . . 

540 University Avenue 
IvmhI W Palo Alto, Califomia 94301 
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GEM-based Relational Database 
Manager Links Fields to Grapbics 



BY DEAN HANNOTTE 


GEM is still the only game in 
town if you want the benefits of 
a graphical user interface but are 
determined to stick with an 
8088 machine. Superbase 4 — a 
new programmable relational 
database manager — ^joins the 
ranks of Ventura Publisher and 
a host of other applications de- 
signed to run under GEM . 

Superbase 4 is the big broth- 
er of Superbase Personal Rela- 
tional Database System, a non- 
programmable product that 
scored well in PC Magazine’s 
database roundup of April 26, 
1988 (see “Relational Data- 
bases: Taking the Middle 
Ground”). Besides adding a 
powerful BASIC-like program- 
ming language with more than 
250 commands and functions, 
this new version contains a 
forms editor with strong file 
linking and graphics features. 

In addition to all the facili- 
ties one would expect from a 
product designed to compete 
with the likes of dBASE and 
Paradox, Superbase 4 comes 
with a few surprises. Records 
can have hot links to external 
graphics and text files, a built-in 
text editor supports mail-merge, 
VCR-style buttons let you fast 
forward or rewind your data- 
base in a single click, and on- 
screen forms can incorporate a 
variety of fonts, background 
patterns, and colors. 

File definitions support three 
levels of password protection 
and can be modified easily at 
any time, and database reorga- 
nization is surprisingly swift. 
Indexes can be maintained for 
any and all fields and are updat- 
ed automatically. 

Fields can be text, numeric 
(with 13-digit precision), date/ 
time, or hot links to .PIC, 
.PCX, .GEM, .IMG, or text 
files. They can be required or 
optional, have an initial default 
value, be validated by range or 
table lookup, and be calculated 


from functions like SER(“my- 
file”), which returns an integer 
serially incremented as records 
are added to the file. 

Along the bottom of the 
screen during file browsing and 
editing is a control panel of 
VCR-style buttons that can po- 
sition you to the first, last, next. 


and prior records. You can also 
fast forward, rewind, pause, 
and stop. Since each record can 
include a graphic image, fast 
forward could be used to present 
an animated slide show of your 
product line. 

You can also position the file 
by entering a partial key or se- 
lect a subset of records to work 
with by defining a filter condi- 
tion. You can even choose to 
see only a subset of the fields in 
each record, a feature that al- 
lows a data entry operator to 
change an employee’s address 
without learning his salary, for 
example. 

Queries can be edited and 
saved for future use. You can 
specify record selection criteria, 
sort order, fields to display, and 
groups to subtotal, then send 
your output to the .screen, the 
disk, or the printer. Record se- 
lection can be based on data 
ranges or the LIKE clause, 
which ignores case and lets you 
specify a data mask containing 


wildcard characters. 

The report generator sup- 
ports page titles and headers and 
footers, and setting up multicol- 
umn mailing labels is a breeze. 
Also, you can define “update 
specifications’’ that do in Su- 
perbase 4 what global search- 
and-replace commands do in a 


word processor. Colorful multi- 
page screen forms incorporate 
images, fonts, and fields from 
multiple files. You can arrange 
areas, boxes, lines, text, im- 
ages, and fields anywhere on a 
large canvas that extends be- 
yond the borders of the screen. 
You can print these forms using 
either the supplied Diablo or 
Epson drivers, or a driver that 
you write. Unfortunately, the 
text fonts off a laser printer look 
as grainy as if they came from a 
cheap dot matrix. 

The real power of Superbase 
4 lies in its Data Management 
Language, a superset of BASIC 
that provides over 250 com- 
mands and functions, including 
two that allow you to customize 
normally transparent GEM ser- 
vices. With MENU you can re- 
place the pull-down menus at 
the top of the screen, and with 
REQUEST you can pop up a va- 
riety of generic GEM dialogs, 
like the one that prompts a user 
to select a file from a list he can 



The Superbase 4 forms editor lets you use a variety of fonts, background patterns, and 
colors to display records from related files. 


scroll through. You edit your 
program in a movable/sizable 
GEM window using all the fa- 
cilities of the built-in text editor. 

Converting data from an old 
system to Superbase 4 will be 
easy since you can import (and 
export) data in delimited or 
fixed-length ASCII files, as 
well as Lotus 1-2-3 and dBASE 
III formats. 

On-line browsing and edits 
are done in Record, Form, or 
Table Views. Record View 
shows one field per line, one re- 
cord per screen. Form View 
adds the ability to rearrange the 
order and placement of the 
fields. Table View is unusually 
weak, since it doesn’t allow you 
to edit records by cursoring to 
them as you can with almost any 
other database program. In- 
stead, you have to display a few 
records at a time, stop when you 
see a record you want to change, 
and then request to edit it. 

And for a product that re- 
quires a graphics card, the ab- 
sence of data charting and 
graphing facilities is odd. Bor- 
land’s Reflex, a much less ex- 
pensive product, offers fine 
graphing and table editing fea- 
tures, and has better laser print- 
er support too. 

All in all, however. Super- 
base 4 is powerful, a breeze to 
learn and use, and surprisingly 
fast. If you like GEM and need a 
database package, this prod- 
uct’s for you. GH 


FACT 

FILE 


Superbase 4 
Precision Inc. 

8404 Sterling St. , Suite A 
Irving, TX 75063 
(214)929-4888 
List Price: $695 
Requires: 640K. hard disk, 
graphics card, mouse, DOS 2.0 
or later. 

In Short: A GEM-based rela- 
tional database manager with 
hot links to graphics and text 
files, an innovative forms edi- 
tor, and a powerful integrated 
programming subsystem. Not 
copy protected. 
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Are you sure (Y/N)? 



New Disk Optimizer gives you 

the coun^e to say yes! 


Introducing Disk Optimizer 4.0. 
Now with Data Guardian'*' and 
Undelete. 

It’s the moment of truth. 

You’ve decided to erase an entire 
directory, and your computer asks, 

“Are you sure?” 

Well ? Are you ? Is it the right direc- 
tory? Will you ever want these files 
again? 

Enter new Disk Optimizer 4.0 with 
Data Guardian. The only disk utility 
software that lets you blithely say “yes” 
now, and if you want, change your mind 
later. Because only Data Guardian 
ensures that anyone can Undelete files, 
directories, even entire disks. And do it 
hours, days, up to weeks later, no matter 
what else you’ve written to your disk in 
the meantime. 

Best of all. Data Guardian makes file 
recovery quick, easy and totally fool- 
proof. W ithout the complexity of other 
data recovery software. And without the 
uncertainty. Thanks to Data Guardian, 
Disk Optimizer comes through for you 
every time. 

You formatted what drive? 

That’s fine for erased files, you say. 

But what happens if you accidentally 
fornrat your fard disk? No problem. 


Disk Optimizer comes through again 
with UnFormat that can instantly 
restore all the data on your disk to 
exactly where it was before that little 
slip of the finger on the keyboard. 

And to make sure your data is really 
safe, the TrackSaver feature protects the 
surface of your disk from excessive wear 
by preventing the head on pur drive 
from spinning over the same track for 
too long. And the Refresh program pre- 
vents the bad spots that develop on disks 
due to fading magnetic charges. 

Still the safest buy in 
performance 
optimizers. 

As always. 

Disk Optimi- 
zer also gives 
pu the safest, 
most advanced 
performance opti- 
mization available - 
proven by over a 
quarter of a million 
users. 

The Optimize program 
speeds up disk reading and 
writing times by up to 300 
percent by un-doing the file 
fragmentation that takes place 


naturally over time. The DOConfig pro- 
gram lets pu arrange the laput of pur 
disk for best overall performance. And 
the Analyze program gives you a graphi- 
cal look at the condition of pur disk, so 
pu’ll always know when it’s time to 
optimize again. 

Atotalof 17 different programs. 

Disk Optimizer includes Findfile 
for locating files by name or wildcard 
anywhere on pur disk. Sorts for re- 
arranging files and directories in the 
way that makes sense to pu. Lock and 
Unlock for password-protected file 
security. Killfile for erasing sensitive 
data permanently. And lots more. 
In all, there are 17 different 
programs in the new Disk 
Optimizer. Each one designed 
to improve performance, 
guard your data, and make 
disk management easier 
and simpler for 
everpne. 

So get new Disk 
Optimizer 4.0, and 
get more than the 
courage to say yes. Get 
the peace of mind and total 
confidence that pur disk is running 
better and safer all the time. 



^ O^imizer 

SoftLogic Solutions, Inc. 

One Perimeter Road, Manchester, NH 03103. 


Available at software dealers everywhere. 
Or, order direct by calling toll-free. 

Can800.27Z-9900 

(603-627-9900 in NH) 
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Ask about our corporate overnight replacement 


When you think about speed, think about Sp/e/d. 


25MHz 


$ 2,695 


Model 

386-6 


20MHz 


Truly one of the fastest 386 
computers on the market 
today. 

Memory expansion of up to 16MB of 32 Bit 
RAM. Includes socket for Weitek, 80387, or 
80287 math Co-processors. 


Up to 16MB of 32 Bit RAM. 
Sockets for Weitek, 80387 
and 80287 on board. 


80386 Running at 20/25MHz and 0 Wait 
State. 

1MB of 32 Bit 0 Wait State Ram. 
Keyboard selectable for 8/25MHz. 

Up to SMB of Memory on the 
motherboard (using IMB chips). 

Clock calendar with battery backup. 

101 Enhanced Keyboard. 

Western Digital Dual Floppy and Dual 
Hard Disk Controller 
1.2MB Floppy Disk Drive. 

AT and 0&2 Compatibility. 


• 220 Watt Power Supply. 

• Socket for an 80287. 

• Socket for an 80387. 

• Accepts Weitek 1167 Chip set. 

• Tower Case Available (add $225.00). 

• One 32 Bit. Five 16 Bit and Two 8 Bit 
Slots. 

• Landmark speed test equals 33.6, 

Norton SI rating equals 31.6. 

• Large selection of Hard Disks available from 
20 to 320MB in ESDI. SCSI. RLL and MFM 
drive configuratiorv. 


» 80366 Running at 
16/20MHZ and 0 Wait 
State. 

MMBof 32 Bit 0 Wait 
State Ram. 

» Speed selectable for 

e/16/20MHz. 

» Clock Calendar with 
battery backup. 

* 101 Enhanced Keyboard. 


• Western Digital 2F-2H 
Controller. 

• 1.2MB Floppy Disk Drive. 

• AT and OS/2 Compatibility. 

• 220 Watt Power Supply. 

• Socket for Weitek. 80387 
and 80267. 

• One 32 Bit Slot. Five 16 
Bit Slots. Two 8 Bit Slots 

• Norton SI rating equals 27. 




Model 386-4 

16MHz 

$1,995 

Accepts 
Compaq 
memory boards 


386 and 286 
portable 
systems 
available in 
LCD 640 by 
400 resolution 


DEALERS 


Model 286-1 12MHz 

$1,095 

Nearly as fast as 
some 386 
computers. 


* 80266 Running at 12MHz. 0 Wait State. 

> 512K of 80NS Ram. 

* Speed Selectable for 6/l2MHz. 

» Clock Calendar with Battery backup. 

* 101 Enhanced Keyboard. 

> Western Digital 2F-2H Controller. 

• 1.2MB Floppy Disk Drive. 

• AT and OS/2 Compatibility. 

» 220 Watt Power Supply. 

• Socket for 80287 Coprocessor. 


ield 

omputer 
ystems 


> 80386 Running at 16MHz and 0 Walt 
State. 

I • 1MB of Static Column Ram. 

> Speed selectable lor 4.77/6/8/16MHZ. 
I • Clock Calendar with battery backup. 

> 101 Enhanced Keyboard. 

> Western Digital 2F-2H Controller. 

> 1.2MB Floppy Disk Drive. 

> AT and OS/2 Compatibility. 

> 220 Watt Power Supply. 

> Socket lor 80287 (daughter card tor 
80387) 

> One 32 Bit Slot. Five 16 Bit Slots, 
Two 8 Bit Slots. 

• Norton SI rating equals 20.5. 


Call for our 25MH2 
motherboard pricinc 


Hauppauge 
replacement 
boards for AT’s, 
XT’s, and PC’s. 
Always in stock. 
Call for pricing. 


800-338-2446 i— 

Custom designs to meet your specific 

requirements. 

All hardware has a 30 day money back guarantee and a 1 year warranty on 
parts and labor. All computer systems are assembled in the USA, burned in. 
and fully tested before being shipped. 

Master Card, Visa, American Express, and COD's accepted. Leasing available 
with one dollar or 10% buy out at the customer’s option. 

All prices subject to change without notice. AT, XT, PS/2, and Micro Channel 
are trademarks of International Business Machines Corp. OS/2 Is a trademark 
of Microsoft Corp. Compaq is a trademark of Compaq Corp. 





by Lori Grunin 


NEW ON THE MARKET 


Portable WorldPort2496: 2,400’bps Data, 
9,600-bps Fax Modem 


Touchbase Systems adds the 
WorldPort 2496 data/fax mo- 
dem to its line of soap-bar-sized 
communications products. The 
modem, powered by a standard 
9-volt battery, combines a 
2,4(X)-bit-per-second data mo- 
dem and a 9,6(X)-bps fax mo- 
dem in one 1- by 3- by 5-inch 
(HWD) package. 

The 7'/2-ounee WorldPort 
has two standard RJ 1 1 phone 
jacks as well as an acoustic cou- 
pler for less-accommodating 
situations. Modem capabilities 
include "AT” command set 
compatibility, auto-dial, an- 
swer and rate selection, and a 
speaker for connection monitor- 
ing. The asynchronous modem 
automatically differentiates be- 
tween incoming fax and data 
transmissions. 

The WorldPort 

comes with , 

Cs^ 



communications software that 
offers unattended sending and 
receiving for both data and fax 
transmissions, automatic detec- 
tion of incoming calls, and 
scheduled transmission. The 
Scanner Input Utility supports 
several scanners, and a file con- 
version utility handles .PCX, 
.TIF, and .MAC formats. A 
view function allows you to en- 
large, reduce, rotate, and flip 
images. 

List Price: WorldPort 2496, $699. 
Requires: DOS 2.1 or later. 
Touchbase Systems Inc., 160 
Laurel Avc., Northport, NY 1 1768; 
(516)261-0423. 
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^ Tht’ Worldl^nrt 2496 

plans titua ami 
fax capahiliiies 
into yaur serial port . 


Desktop Publishing- 
Quality Reports from 
Any Database 

Digital Composition Sy.stems 
designed dhPuhlisher to let you 
create DTP-quality reports with 
data drawn from popular data- 
base and spreadsheet packages. 

The program can read and 
merge data from dBASE, 
R:hasc, FoxBASE. and Clipper, 
as well as from spreadsheets 
like Lotirsl -2-3 . Midliplan, and 
SiiperCalc4. Graphics in .PIC, 
TIF, DIF, .EPS, PCX, 
.IMG, and HPGL formats and 
text from most major word pro- 
cessors are also importable. 


The program has a full li- 
brary of report, mathematical, 
and financial functions for re- 
port generation. It can perform 
complex sorts, provide situation 
and special effects control, and 
output cross-tabulation contin- 
gency tables. Links between in- 
put files and reports can be cre- 
ated for quick updating of 
rejxirts. 

Some desktop publishing ca- 
pabilities include WYSIWYG 
page layout, barcodes, graphics 
merging, scaling and overlay- 
ing, and screen and cross-hatch 
pattern rule painting. dhPub- 
lisher offers typographic con- 
trols such as paragraph and line 
leading, automatic kerning pair 
(continues on page 52) 


Full Text of Computer 
Magazines On-line 

Ziff Communications Co. has 
begun an on-line service with 
the text of PC Magazine and 47 
other computer-related publica- 
tions and listings from over 80 
others. Articles can be 
searched, read, and download- 
ed. 


COMPLIB at any prompt or by 
selecting the Computer Data- 
base Plus option at the main 
menu. (To join PC MagNet, see 
the "By Modem” sidebar in 
Utilities.) 

Rates: $24 connect surcharge, $ I 
per abstract, $1 .50 per full text. Ziff 
Communications Co. . One Park 
Ave.,New York, NY 1(X)16;(212) 
503-3500. 




Callers to PC MagNet can 
access the .service by typing GO 
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Visual Edge Boosts LaserJet irs 
Gray Levels, Resolution, Speed 


Now that the scanning of 
complex gray-scale images is 
reaching an affordable level, 
Intel's Visual Edge System 
makes it possible to output them 
on an HP LaserJet Series 11. The 
$695 pair of adapter cards can 
increa.se laser printer resolution 
to a maximum of 37 levels of 
gray at I (X) lines per inch (as op- 
posed to the LaserJet’s 10 lev- 
els), according to Intel. 

Enhancement is achieved 
via Intel's Image Processing In- 
terlace (I PI), a specification that 
controls halftone screening, a 
process in which the size and 
pattern of dots are ehosen to re- 
place the LaserJet’s uniformly 
patterned ones. 

Images and text are sent sep- 
arately to the printer. Sinee im- 
age data is transferred over the 
bus from the Visual Edge’s PC 
card to its printer interface, the 
.system attains output times 
that are between 200 
and 600 percent fas- 
ter, according to 
Intel. The text and 
graphics arc re- 
com- 


bined in the printer adapter. 

The Visual Edge uses LIM 
EMS memory in.stead of printer 
memory. The 1MB configura- 
tion can handle a full page of 
line art or a one-quarter-page 
gray-scale image; a full-page 
image requires 4MB. For appli- 
cations that send graphics data 
to printer memory, Intel in- 
cludes a utility to redirect the 
data into expanded memory, 
freeing the former for font data. 
List Price: Visual Edge System, 
$695. Requires: 80286/386-based 
PC, I MB expanded memory, HP 
LaserJet Scries 1 1 , DOS 3 . 0 or later. 
Intel Corp., Personal Computer 
Enhancement Operation, 5200 NE 
Elam Young Pkwy., Hillsboro. OR 
97124; (800) 538-3373. 
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The Inlet Visual Edge System pruduces 
phowgraphic-qualiry halftones on an 
HP LaserJet Series II. 
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NEW ON THE MARKET 


dbPulilisher 

(continued from page 51) 

tables, and a font manager. The 
package comes with 15 type- 
faces; more can be purchased 
from a selection that combines 
1,000 others. 

dbPublisher supports Post- 
Script, LaserJet, or Epson dot 
matrix printers and compati- 
bles. 


List Price: dbPublisher, single- 
user version, $695; network 
version, S89S. Requires: 640K 
RAM. 80286-based PC or PS/2, 
20MB hard disk, graphics adapter, 
Microsoft-compatible mouse, DOS 
3. 1 or later. Not copy protected. 
Digital Composition Systems, 1715 
W. Northern Ave., Phoenix, AZ 
85021; (602) 870-7667. 
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The Universal Word Offers WYSIWYG 
Display, Supports All Languages 


The aptly named WYSIWYG 
Corp. enters the high-end 
word-processing market with 
The Universal Word, a $695 
package that not only generates 
a WYSIWYG display and a 
broad range of text-processing 
functions, but does .so for every 
human language, living or 
dead. 

Other uncommon features 
include the ability to open as 
many windows as memory will 
allow, an 8(),(K)0-word defini- 
tions dictionary, and a circular 
find-and-replace function that 
distinguishes among fonts and 
languages. The Universal Word 
also performs accent-sensitive 
search-and-replaee in languages 
other than English. 

On-screen font display in- 
cludes outline and shadow, as 


well as italie, superscript, sub- 
script, and strikethrough. Un- 
limited font and color combina- 
tions are available within the 
text, headers, and footers. 

The software supports most 
dot matrix and laser printers 
(monochrome and color). Cus- 
tom drivers allow dot matrix 
printers to produce ncar-laser- 
quality output, according to 
WYSIWYG Corp. 

List Price: The Universal Word, 
English, $695; Hngli.sh with five 
foreign-language character sets, 
$895. Requires: 640K RAM. hard 
disk. EGA graphics, [X)S 2.0 or 
later. Not copy protected. 
WYSIWYG Corp. , 6520 Arizona 
Ave., Los .Angeles. CA 9(K)45; 
(213)21.5-9645. 
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■mill I 


mar 


Styles, TypeUces, Siirs. Colors, 


d; ..-ZAO:,.,.. 

Greek 

1 HIRAGANA: C_ 

Japanese 


Rutsitn 

KATAKANA: 


Arabic 


The Universal Word can display any font, in any lan^uajic. 



Core*tCNT-MCA " ' 
performs hard-disk bus 
mastering in MCA systems. 


Core Controller Speeds Hard Disk 
In Micro Channel Machines 


Core International’s $595 
CNT-MCA ESDI controller 
brings hard disk bus mastering 
to the Micro Channel. The di- 
rect memory access controller 
allows the system to bypass the 
CPU during hard disk I/O oper- 
ations. This speeds up the Core 
CNT-MCA’s rate of data trans- 
fer to over 1 megabyte per sec- 
ond, according to Core. 

The controller features 1:1 
interleave and rotational-posi- 
tion sensing for quicker sector 
location. It supports 256- or 
512-byte sectors, hard or soft, 
as well as drives with more than 
1,024 cylinders. The CNT- 
MCA supple- 
ments the 
stan- 


dard ST-S06 Micro 
controller for duplexing |cn^ 
mirroring with multiple 
one ntachine can 8up{i^ .two 
controllers with fo&r ESDI 1^;; 
diskdrives. ' 

List Price: Core CNT-MC/^|bi^ 
Requires: Micro Channel- !jf^ 
compatible system, DOS 2.0 or 
later. Core Internationa], 7171 N,. . 
Federal Hwy., Boca Raton, FL ; ^ 
33487; (407) 997-6055. 
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SSU/A-Comoatible 


Although graphics board manu- 
facturers are still trying to stan- 
dardize the specifications for 
extended VGA (800- by 600- 
pixel resolution), some produc- 
ers are leapfrogging extended 
VGA in favor of the IBM 
85 14/A’s resolution of 1 ,024 by 
768 pixels for CAD and other 
graphics-intensive applications. 

Western Digital imaging's 
Verticom MX-Series consists of 
the $1 ,695 Verticom MX 16/ AT 
and the $2,095 Verticom 
MX256/AT; both are 16-bit 
boards. The MX16/AT’s 384K 
of video memory allows it to 
display 16 colors, while the 
MX256/AT can display 256 
colors with its 768K of VRAM. 

Another entrant into the 
high-resolution arena is the 
$2,195 Rendition 11/256 graph- 
ics controller from Renaissance 
GRX Inc. The board’s 1MB of 
VRAM and 5 12K of DRAM 


can display 256 simultaneous 
colors. For an additional $300, 
a daughtercard offers a 16-bit 
VGA chip. 

All implement the T1 34010 
graphics coprocessor and sup- 
port 1 ,024 by 768 resolution in 
interlaced and noninterlaced 
modes. They come with drivers 
for AutoCAD, Releases 9 and 
10, Microsoft Windows, and 
other popular software pack- 
ages. The boards operate with 
both analog and frequency- 
switching monitors. 

List Price: Verticom MX 16/ AT, 
$1,695. Verticom MX256/AT, 
$2,095. Western Digital Imaging, 
800 E. Middlefleld Rd., Mountain 
View. CA 94043; (415) 960-3353. 
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List Price: Rendition 11/256, 
$2,195. With 16-bit VGA hardware 
daughtercard, $2,495. Renaissance 
GRX Inc. , Cedar Park, 2265 1 16th 
Ave. NE, Bellevue. WA 90084; 
(206)454-8086. 
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WELCOME INTERNATIONAL ORDERS 
4 


1 818 705-4885 FAX 



Design Ced H*.li 

Design Ced 30 1M.M 

MHTOH nn 

MuWmate II m.ll 

Obese IVs dli.ll 

Obese IV DevelopefS Edition Ml.lt 

RepMfile 1H.N 

Fremewofk II 4ll.ll 

Cheftmester tttJI 

Mester Greiibics 111.10 

AMUMtmtM 

Ask Sem ».ll 


«.N 


Autosketch Enhenced 


Oig Pkn 


n.ii 


Turtjo Po«*ef Tools Phis 

Turbo Asm Meneger Phis 
C Tools Phis IMI 

C Async Meneger 1I5.I0 

1 ^# mm umttim mmmw 

Formtool W/Greetest Hits 00.11 


1II.II 

136.00 


rtnt. 

(Plus 

Eureka 

Quettro 

Turbo Graphlx 

Reflex 

Sugerkey 

Turbo Prolog 

Turbo Basic 

Turbo C 

Pvadox V 2.0. . 
Turbo Pascal 5.0. 
Turbo Tutor 4.0 . 


11.11 


.M.I0 

OLIO 


470.00 

.11.11 

40.00 


1 Ok Phis 1.06 

HMDWWAT PMUINIIM 

Faasttrax 

■■eiwinD 

Pikit Shop 

Memory Mate 

MmONWMt 

PC Ffle + 


.11.01 

06.10 

.46.00 


Copy II PC 36.00 

Com U PC Option Bid DIx 1IMI 

PC Tools De lu xe 11.01 

CIMOMOt OOflWAM 

Wtio What When 146.00 


Turbo Tax 40.00 

Turbo Tax State 30.00 

Turbo Tax Professional 100.10 

Turbo Tax Professional State 11111 


Easy Accounting 3.0. 

Easy Payrofl 3.0 

Bonus Pack 3.0 

MkTMTOIM 

Procomm Phis 


Foxbase Phis 
Foxbase Multi-user 
Foxbase Runtime Unkinited 
FUNK SOFTWARE 

Always 

Sideways 

MMiK OOmOMI 

Generic Ced 3.0 

Dot Plot n.M 

Auto Convert £.■ 

Auto Dimension 37.01 

SoU Modeing/Rendeting 170.10 

TONWlOCy 4- 

66.00 

IN MW 

V Feature Deluxe 136.00 

V Cache 46.00 

I IM 

I Displaywrite IV 3IIJI 

, 0« 4.01 110 JO 

NsraiT 

Quicken 30.00 


Go Script 

Go Script Phis. . . 

LATTKt 

Lattice C Compiler. 


IMJI 

370.00 


32IJI 


Word Processor W/SpeWMerge . 

Word Processor V1.5. 

MmMmOMINT 

Al Products CAU 

OUTHfOOT 

Matticad 2.0 33101 


Managing Your Money 4.0 

■IMMAN nCNNOiONT 

Carbon Copy Pkis 11111 


Designer 

WCMiOCK 

Tornado 


Gofer. 


43JI 


Wordstar Professkmal 5.0. 
Wordstar 2000 Plus 


Rbaae for Dos 47166 


Nutshel Phis 310.66 

coMMnti Moocuns 

Supercalc V 316.66 

Superprofect Expert 44166 

ACCPAC BPI 37166 

Silverado 66.66 

CONCtNTtK MkTA SVtlUU 

R 6 R Relational Report 166.66 

coil IMTiniATieNAl 
Coretast 


Pageview 

Quick C .. 


.I7J6 

33166 

67.66 

366.66 


Word 
Quickbaaic 
C Compiler 
Fortran Compiler. 

Macro Assembler 
Learning DOS . 

Fight Simulator 

Excel aen JO 

Windows 386 136Ji 


. 66.66 


Crosstalk XVI. 
Crosstak Mark 4. 


. 66.66 

66.66 

11166 


63.66 

Dbfasi 63.66 

•MmumiMKM 

Gem Desktop 33.66 

Gem Draw Phis 176.66 

Gam ist Word Phis 116.66 

Presentation Team 316.66 

DmMop Publisher 176.66 

MWTAUI 

Smaltaft V 7166 

Sma llalk V 286 . .. 14166 

mcvnvi irf Tijaf 

X Tree 37.66 

X Tree Pro 66.66 




Graph-ln-The-Box 

NOITM INM SOmiMM 

Thnesips 111. 


Mace unities 


Smartsrm 240 
Referee 


12166 


7166 

11166 


VP Info 66.66 

VP Planner 66.66 

VP Planner Phis 136.66 

PATTON A PATTON 

Flowchailing II Plus 14166 


Ize 266.66 

PC 6NPPORT AMMP 

Lightning 6166 

Ludd 30 V 2.0 66.66 

PIACHTCU 

Complete Accounting II 166.66 

Complels Accounting w/Data Query 236.66 


266.66 

46.66 


CAU 

7166 

6166 


636.66 

636.66 

436.66 


32.66 


Ptm NOATON 

Norton Utilities 
Norton Utilities Advanced 
Norton Commander. 

PNIMI fOMTIONS 

Disk Technician 
Disk Technician Plus 

QNAID SOnWAAl 

Copywrite w/2erodisk 

QNAATIADICR 

Desqview 2.2 

■iniBNCI flOnWAAl 

Grammatik III 

■MHTSOn 

Righlwriter 

SANTA OHR OPINATION 

Xenix 286 Operating Sys 

Xenix 286 Deveiopement Sys. 

Xenix 386 Operating Sys 

Xenix 386 Oevelopemetit Sys 

SCITOR 

Proiect Scheduler Network 4.0. 

SIMON A SCNNSm 

Now World Writer II 

Typing Tutor IV 

sonaoNs 

Mirror II 

SOmOAIC SOINTIOMS 

Disk Optimizer 

Cubit 

Double DOS 

o Liber^ 

Magic Mirror 

sorrarAAS lutmt 

Flash 5.6 

SOfTWAAS PAAIISMINA 

PFS First Publisher 

Professional Write 

Professional File 

PFS First Choice 

Harvard Total Project III 

Harvard Graphics 

STOAAAS DIMSmiOMS 

Speedster 

STPIAMTBC 

TimeNne V3 

Grandview 

Note lt-Plus 

SQZ Phis 

Cambridge Spreadsheet Analyst. 

TAANStC SmiSU 

Masterkey Unlock 

dAnalyst 

TAAVIUNA SOPTWAtt 

Lapink Phis 

ANISONTTOALA 

Printmaster Phis 

Art Gallery I A II & III (Each). . . 

Nowsmaster II 

mSSWAAS 

Prime Time 

TTOAA PSATSCT CONPOAATIOM 

Word Perfect 5.0 

Word Perfect Network Server 346.66 

Word Perfect Network Add-On 7161 

PlAi Perfect 

Data Perfect 

Word Perfect Executive 

Word Perfect Ubrary 

tNOABTSCH 

DBXL Diamond 11166 

Quicksilver Diamond. 


.42.60 

42.66 

4166 

11166 

.36.66 

..46J6 

.7166 

.11166 

.176.66 

..66J6 

.446J6 


16166 


.166J6 

17166 


.16J6 

66J6 


HARDWARE 


Ventura Pubisher 2.0 616 J6 


246.66 

.346.66 

.266.66 


I (ATI) 

VIP VGA 

EGAWonder 800 

AST AlSIAaCM 

Six Pack Phis 384K 

Rampage AT 512K 

Rampage Plus S12K 

AST^1/11 Enhanced 

AT* s*auA 

Monographics Short Card 76J6 

Memory Expansion 384K 316J6 

Modular lA) B*e P/SA3ock 7166 

Clock Board Standalone 4166 

1200 Baud Internal Modem 66.66 


876J6 


1200 154.60 

MSP 40 349.60 

MSP 15E 386.00 


Logical Connaction 2S6K 466.66 

NATIS 

Smvtmodem 2400 466.66 

Smartmodem 2400B W/Software. . .466.66 


Hercules Monochrome Plus 166.66 

NAANATT PACKAA* 

Laserjet II 1646.66 

Fonts/Cartrldges lor Laserjet II CAU 


Above Board 286 W/512K 426.66 

Abora Board Phis W/512K 46166 

8067-3 (SMHZ), 166.66 

8067-2 (8 MHQ 166.60 

80287 (6 MHg 17166 

80627 8 MHZ). 26166 

80287 (10 MHQ 316.66 

Inboard 386 PC or 386 AT 66166 


16.86 

3.86 


120 XT 20MB Internal.. 
125 AT 20 MB Internal 


336.66 


Masterpiece 

Masterpiece Ite 16M6 

Masterpiece Remote 11166 

lONiTAOl 

Logimiiuse C7 7166 

Loghnouse HI Raz 6166 

Logimousa C7 + Pafeittmish 6166 

Loghnouse W/Cad/PaM 12166 

Puoiisher Mouse 13166 

Scanman 166 J6 


BUS Mouse W/Pakitbrush 1A 

BUS Mouse W/Wkidiiws 146J6 

Serial Mouse W/Pakdbrush 166J6 

Serial Mouse W/WIndows 14166 


Fast Trap 6166 

SWNSSmTAiU 

PC Mouse BUS Pkn 

PC Mouse SerW Pkn 


MuMsync I 


Orchid Pro Designer. . . . 
Pro Dedgnar VGA Pkn. 

PANAAONK 


636.66 

.366J6 


KX-PIOeil 2A6J6 

KX-PISgS 476J6 

KX-P1524 

KX-10821 


Autoswltch 480 

VGAPhn 

WA AAAAlOP N Am 

Hwdcard 20 MB 

Hwdcard 40 MB 


.766J6 


Poteold Patette 

Polamid Palette Pkn. 


Practical Modem 1200 kNamal 6166 

Practical Modem 1200 SA 166J6 

Practical Modem 2400 MT 18M6 

Practical Modem 2400 SA 166.66 


Amber Monitor. 


I Al Prod ucts CAU 

I Summasketch 1201 Pkn 366J6 

I STAMM 

Ext Slk" Drive 3A6JA 


ADVANTACIS 

•We welcome corporate accounts 
•Immediate replacemem of defective goods. 
•Bulk discounts 

•Immediate shipment on purchase orders 
from qualified government institutions 

WE W 

(schools and 
universitlas Included) 

•No hidden charges. 

•No minitnum. 

TIRMSt 

{ M ptk»«e subject 10 charge iiilhM notice. We 

ELCOME INTERNATIONAL C 

do not guaaiM cominabity. No surchage for VISA 
or MasterCard. 2% surchage Ainaricin Ex^. No 
rekans eWioU RAf . Short sfijimsnls must be 
nolM elWn 41 horn. ISA nttocUng Isa on non- 
dolicllve goods; 33.50 C.O.D. charge. SNgping 34.50 
nMmum pa flan, less on hA onlas. (61.50 Bka 
Labd.) (Hglar la tone solhnn a haduae flans l 

>RDERS 

Cdl hr pifMi hr Ml iAmi iM Ml bnlMM Is 

1 MtpriMid. 

1 Otda dosk 8 Hchdcd sumort opal 

7 am. to 6 p.ni Monday+titorJPSI) 

10 am. to 2 p.m. Sda^ (PST) 

P.O. lOX 1366 

8834 Cady SL.Sdlil1»110 

Rasida CA 91335 

Tdes 66641SCOMrU Ut/tar 616-7tl46IS 

1 1 818 705-1895 US 

1 800 281-6603 CA 1 800 328-4473 US 


Woridport 2400 Modem. 
Woridport 1200 Modem. 

TOMWA 


T 1000 Laptop. . 
!0 Liiitop 


.67166 

.341166 


T 3100-20 1 
P321 SL Printer . 

P341 SL. 

P351 SX 117166 
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$69.95 PC-Organiser Includes Auto Letter Writer 


.T 


FIANDS ON 


BY CRAIG STINSON 

PC-Organiser is a $69.95 mem- 
ory-resident suite of desktop 
utilities from British vendor Tri- 
angle Publishing. Included are a 
personal calendar, a miniature 
word processor, a minidata- 
base, a calculator, an ASCII ta- 
ble, an “automatic” letter writ- 
er, and an auto-dialer. 

The database has separate 
facilities for creating field- 
structured address cards and un- 
structured note cards. The word 
processor is good for about five 


pages of text. All modules are 
integrated to the extent that text 
can be grabbed from one and 
copied into another. 

If this sounds like warmed- 
over SideKick/Meiro or the 
desktop applications that come 
with Microsoft Windows, 
you’ve just about got it. PC-Or- 
ganiser brings little new to this 
party — and the party’s been 
over for a long time, anyway. 

The closest thing to an origi- 
nal item in the set is the letter 
writer. It grabs fielded data 
from address cards and plugs it 
into letters according to preset 
templates. For those who like 


that sort of thing, this is the sort 
of thing they may like. 

Unfortunately, user-inter- 
face problems abound. Func- 
tion-key choices appear almost 
random. (Shift-F2, for exam- 
ple, gets you the main menu.) 
The Esc key sometimes serves 
as a backout, sometimes as an 
error acknowledger, and at oth- 
er times as a save-and-quit com- 
mand. In some parts of the pro- 
gram — the file-import routine, 
for example — the only way to 
back out without executing any- 
thing is to invoke an Undo com- 
mand (thoughtfully implement- 
ed as Shift-F8). The help 


screens are cluttered, and the 
manual has no index. 

On top of all this, the pro- 
gram uses a ton of mem- 
ory — 247K in its full-function- 
ing default mode. Of course, 
you can run it as a standalone in- 
stead of a TSR — but why would 
you want to? OS 

List Price: PC-Organiser, 

$69.95. 

Requires: 512K RAM, DOS 2.0 or 
later. Not copy protected. Triangle 
Publishing Corp. , 633 Lomaprieta 
Dr. , Aptos. CA 95003; (408) 685- 
1318. 
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QuickPak Professional: A Robust Library 
of Routines For BASIC Programmers 


HANDS ON 


BY STUART R. 

GREENBERG 

QuickPak Professional, a $149 
library of assembly language 
and BASIC routines, offers pro- 
grammers many alternatives to 
reinventing the wheel. 

QuickPak’s full library con- 
tains routines for — among other 
things — accelerated screen out- 
put, printing of a graphics 
screen in any mode, sorting of 
string and numeric arrays, ac- 
cess to directory information, 
pop-up windows, various types 
of menus, and mouse support. 

While some of these func- 
tions are available in other li- 
brary packages, QuickPak pro- 
vides many unique features. For 
example, you can create shad- 
ows on the pop-up windows by 
changing the color of the text 
beneath them to white on black. 

QuickPak also offers com- 
plex routines that most pro- 
grammers aren’t willing to 
write. With minor setup and a 
CALL instruction, an applica- 
tion can include such things as a 
pop-up ASCII table, a calcula- 
tor, a file browser, a file editor, 
a message box, and even a 
spreadsheet with scientific and 
financial functions. These rou- 


tines can turn an ordinary appli- 
cation into a showstopper. 

For the most part, 1 found the 
documentation thorough and 
easy to read. It’s sprinkled with 
suggestions for enhancing and 
personalizing the routines. 1 did 
have some trouble finding the 
installation procedure but man- 




BY LORI GRUNIN 

askSam Systems has cloned the 
hypertext engine of askSam, 
one of the original textbases, to 
create HyperSift, a $75 stand- 
alone application with all the re- 
porting and retrieval capabili- 
ties of its parent program (see 
“Classified intelligence: Man- 
aging Personal Information,” 
PC Magazine, December 13, 
1988). HyperSift is designed for 
end users of askSam textbases 
who use them solely for refer- 
ence and reporting and have no 
need to modify them. 

Not surprisingly, HyperSift 
looks like askSam does in hy- 
pertext mode. HyperSift allows 
users to retrieve and report (but 


aged to locate it buried within 
the text on page 7. 

Generously commented 
source code is included for the 
BASIC routines. The source 
code for the as embly language 
routines is available free upon 
registration if requested. 

QuickPak Professional is 


not to alter) information in an 
askSam textbase. Its capabili- 
ties include executing stored 
askSam programs, backtracking 
through a list of past queries, 
and printing reports. 

If your textbase was created 
with the latest version of ask- 
Sam (Version 4.1), HyperSift 
can take advantage of the new 
features. It can accept user input 
when executing stored pro- 
grams and perform global 
scans — searches across files 
specified on a menu record. 

The program has some an- 
noying quirks. You can never 
be quite sure what the Esc key 
will do — it’s supposed to show 
the results of the last scan, but if 
no such scan exists, it tosses you 
out of the program. The only 
documentation is HyperSift's 


available in versions for Quick- 
BASIC and IBM/Microsoft 
BASCOM Compilers. It’s a 
welcome addition to any pro- 
grammer’s collection of “prein- 
vented wheels.” 3^ 

List Price: QuickPak 
Professional, $149. 

Requires: QuickBASIC or 
BASCOM Compilers. Not copy 
protected. Crescent Software, 

1 1 Grandview Ave., Stamford, 

CT 06905; (203) 846-2500. 
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on-line help, which can get con- 
fusing since it links several dif- 
ferent help files. HyperSift 
doesn’t preserve the color set- 
tings of a textbase — all revert to 
white on black. 

But these are petty com- 
plaints. HyperSift provides an 
effective way to distribute text- 
bases to a large number of peo- 
ple; it harnesses askSam' s pow- 
er without inflicting the pain of 
its steep learning curve. 

List Price: HyperSift, single 
copy, $75; 100ormore,$15per 
copy. 

Requires: 256K RAM, askSam 
textbase, DOS 2.0 or later. Not 
copy protected. askSam Sys- 
tems, P.O. Box 1428, Perry, FL 
32347; (904) 584-7481. 
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A $75 Runtime Version ofask^ 


HANDS ON 
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“Most people we meet 
who give Paradox a try, 
end up switching to it” 

Mark Cook and Steve King, Data Based Advisor 



Here’s what Data Based Advisor 
had to say about Paradox: 

"You'll find creating a Paradox 
database easy ... The real test of a 
DBMS isn't how easy it is to enter 
your data, but how easy it is to query 
that data, rearrange it, and perform 
calculations .with it. 

"The Paradox Query by Example 
(QBE) system allows you to easily 
structure queries from two or 
more databases ..." 

Even novices create applications 
without programming 

"Any Paradox user, even a novice 
one, can easily use the Personal 
Programmer to generate menu-driven 
Paradox applications ... The Personal 
Programmer works well all the time, 
even with long, complex applications. 
We found it can really simplify 
application development." 

*Cuaoflirr MUitocSMn t» oar nttn oonccn. If vlttiia 60 day* of puntiaae Uiti 
prodiKt doe* ttoi perfom Ui acoordanee with our dalcna. call our niatoaer 
BCfvKe drpartam. and •« adll arrtnie a refund 

Pandm ■ i rruHRed vMrMrt oT Am Am • a Bortatd IMffMoaH omo*! 
faMWxWiAU rM r n AMWM t ria i M ftn rteuifrNIfM— mriattffi iQ inw 


"Finally, as the frosting on the 
applications developer's Paradox cake, 
it'll only cost you $9.95 to buy the 
run-time version of Paradox to 
distribute |unlimited| copies of 
your application." 

Macros save programming time 

"What's really nice about Paradox 
macros is this: the program records 
them in the Paradox Application 
Language (PAL). Once you've recorded 
a macro, you can name it, save it, 
and re-use it. But best of all. when 
you start programming with PAL, you 
can include your macros as part of 
your PAL code, really saving pro- 
gramming time." 


For the dealer nearest you or a 
brochure call (408) 438-5300 


Paradox gives you true 
concurrency on your network 
"You'll find using Paradox on a net- 
work is exactly like using the stand- 
alone version. The real power of the 
Paradox NetPack shows itself when 
you simultaneously access a database 
being used by other people ... The 
program elegantly handles all the 
chores of a multiuser database system 
with little or no effort by network 
users. Along with allowing you to 
almost instantly see changes made by 
other users, Paradox has very powerful 
automatic record locking features." 

Report Generator is a joy to use 

"if you've ever suffered with creat- 
ing dBASE III PLUS reports, you'll find 
the Paradox Report Generator a real 
ioy to use . . . The Report Generator 
allows you to create headers and foot- 
ers and to place fields wherever neces- 
sary to get the appearance you want." 

Paradox is the one we choose! 

"One of us is a confirmed Paradox 
user who has used the software since 
the beta-version of Paradox 1.0. The 
other iust learned to use Paradox for 
this evaluation: he's decided to give 
up dBASE and switch." 

Excerpts trom Mark Cook and Sieve King's 
review of Paradox in Data Based Advisor. 

January 1988. 

See your Paradox dealer today 

Your dealer can tell you more about the 
Paradox that's right for your environment: 
Paradox 2.0 for standalone or network users: 
Paradox 386, optimized for your 80386- 
based hardware: or new Paradox OS/2, 
coming soon to get the most from OS/2! 

60-Day Money-back Guarantee' 


Reprinled wiih permission rrom Oau Based Advisor. Vol. 6. 
No. 1 Copyri^t 1987. Data Based Solutions. Inc. 
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HANDS ON 


BY ETHAN WINER 

With each new release of 
QuickBASIC, Microsoft im- 
proves this powerful BASIC 
compiler. Version 4.5 is no ex- 
ception. It builds upon the ex- 
cellent integrated environment 
introduced in Version 4.0, add- 
ing a powerful on-line hypertext 
help system. Also bundled with 
the package is QB Express, an 
interactive disk-based tutorial 
meant for beginners. 

Beyond simply making 
QuickBASIC 4.5 easier to learn 
and use, Microsoft is deter- 
mined to position QuickBASIC 
as the logical “next step” for 
frustrated Lotus J-2-3 and 
dBASE users. Of course. BA- 
SIC has always been the easiest 
of the high-level languages to 
master. Now. BASIC is acces- 
sible to anyone with the interest 
and a few extra hours to spare. 

Although few new language 
features have been added in this 
release, the user interface has 
been enhanced considerably. 
For example, the system menus 
may be set to show either all of 
the available choices, or a limit- 
ed subset that is less intimidat- 
ing to beginners. Another useful 
option lets the programmer 
specify a default search path for 
executable files, include files. 


libraries, and help files. 

The entire language refer- 
ence manual is now provided 
on-disk, though a printed man- 
ual is available as an extra-cost 
option. The disk-based refer- 
ence contains numerous pro- 
gramming examples, which 
may be imported directly into 
the QuickBASIC editor. The 
two addendum manuals intro- 
duced with Version 4.0 are still 
supplied, and these have been 
expanded to include informa- 
tion on the new features. 

QuickBASIC 4.5 offers a 
number of welcome improve- 
ments for advanced program- 
mers as well. Perhaps the most 


important of these is a minimum 
program size of just under I OK. 
Contrast that with previous ver- 
sions, which compiled a pro- 
gram consisting solely of an 
END statement to a standalone 
.EXEfile larger than 25K. 

Another useful improve- 
ment is the use of a LINK re- 
sponse file when a program is 
compiled from within the QB 
editor. This allows virtually any 
number of modules to be linked 
together, rather than limiting 
you to the length of the DOS 
command line. 

As good as the new on-line 
help system is. it comes at the 
cost of requiring more memory. 


^ F A C T 
tswi FILE 


QuickBASIC, Version 4.5 
Microsoft Corp- 
16011 NE.^6th Way 
Box 97017 

Redmond. WA9«07.t-97l7 
(206)882-8080 
I J.sl Price: $99; for registered 
users, upgrade fnim Version 
4.0. $25; upgrade Irom earlier 
versions. $.50. 

Requires: .t84K RAM. DOS 
2. 1 or later. Not copy protected. 
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For the casual programmer, this 
may not make much difference, 
but a large, multimodule pro- 
gram that loaded under Quick- 
BASIC 4.0 may be simply too 
large for Version 4.5 to handle. 
Perhaps Microsoft should con- 
sider adding an option such as 
/NOHELP, to tell QuickBASIC 
4.5 not to load its help system. 
And while the on-line manual is 
convenient, you can’t read it on 
the train or in bed. 

In general, QuickBASIC 4.5 
is an incremental but meaning- 
ful improvement over Version 
4.0. Its extensive features, on- 
line help, and ability to create 
small .EXE programs clearly 
proves that QuickBASIC is well 
suited for both beginning and 
advanced programmers. M 


I File Edit Viaw Searcli Rih Debwg C*tl$ OptioTg Help | 


. HELP: ScniSsyeB 

S(:riiSA<.«0 is a synbol tlut is iisei) in ^ir progran as rollous: 

r CISPMNASCOWIT.BAS 

\t StB SernSaweS 

I DECLARE SUB SernSavefl (ULRow. ULCol, LRHou, LRCoI, SEC Address) 


A$CCHART.BAS:ASCnChart 


ArraySOCx) = SPACEjaV) 

NIDS(Arr*y$<)e<). t (Xx < 101 0b( < IM)) - STRSObc) 

niK(Arr«!4(Xx). 6 - (Xx < 16)) s HD($0b;) 
l11E4(Array$(lC<). 9) : affi$(X:<) 


CarstP^ > CSRllN: Cnrsitt s POS(0) 'saw cursor position 

IF Roux : ~t THEN Roux : CursW ' if either is -i. use the 

IF Celunnx ^ -1 THEN Coliienx ? Curs(fc< ' current cursor location 

ScrnSaueS Roux, Coliinnx. Roux * Linesx * 1, Coluanx * 11. Arra^.(0) 
Bax0 Roux. ColuRoX. Roux * LinetX * 1. Colnnnx * 11. 2, BoxColarx 

— Iwwedlate 


I <S}.ift*P141flip> <r(>--Uindou> <F2-St>bs> <F5 Rini> <F8^tep> | 0682^^1 

To use QuickBASIC s hypertext help, you position the cursor on the command in ques- 
tion and press FI .Above, the program displays information about a subroutine. 


Learning DOS Suigiorts DOS 4.0 


HANDS ON 


BY MARY KATHLEEN 
FLYNN 

For those unschooled in DOS. 
Microsoft Learning DOS, Ver- 
sion 2.0, provides an excellent 
crash course in the arcane oper- 
ating system. This version adds 
a class on DOS 4.0 to the origi- 
nal curriculum. Also new are 
lessons on batch files, on mem- 
ory and storage devices, and on 
the keyboard. 

The most computer-ignorant 
user will be able to follow this 


$49.95 menu-driven tutorial. 
The brief manual explains how 
to get the program loaded. Once 
on-screen. Learning DOS pro- 
vides definitions so that the 
newly arrived will soon have 
basic computer terms — like 
RAM, hard drives, and data- 
bases — under their bells. The 
product offers lots of hand- 
holding, like diagrams, "real- 
world” examples, promptings, 
help screens, and troubleshoot- 
ing sections. 

If you already know the ba- 
sics, you can skip around the 
program to whatever you need 


to learn. The program keeps 
track of your progress, placing 
check marks beside the sections 
you’ve completed on the menu. 

Learning DOS includes 28 
practice sessions — 7 on DOS 
4.0. If you choose to proceed 
"chronologically” through the 
program, the practice sessions 
will build upon — and rein- 
force — what you’ve already 
learned. If you make a mistake, 
you’ll be shown where you went 
wrong and be given another 
chance to execute the DOS 
commands. 

For neophytes. Learning 


DOS is ideal. For those who 
have already mastered earlier 
versions of DOS and are up- 
grading to DOS 4.0, Learning 
DOS is probably superfluous. 
But for those of us who like a re- 
fresher course every now and 
then, Learning DOS's on-line 
DOS Quick Reference, which 
has been enhanced to support 
DOS 3.3 and 4.0, is handy. GS 
List Price: Microsoft Learning 
DOS. Version 2.0. $49.95. 
Requires: 2S6K RAM, E>OS 2.0or 
later. Not copy protected. 

Microsoft Corp.. 1601 1 NE 
36th Way. Box 97017, 

Redmond. WA 98073-9717; 

(206) 882-8080. 
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Unlock Meaning With 
Reflex: The Analyst 

When you’re adrift on a sea of data, you need Reflex: The Analyst. 
Because Reflex goes beyond ordinary databases that just organize 
your critical information to let you analyze and understand it. 

You don't just see numbers, letters and spaces: you see meaning. 


Reflex shows the ways 
You can view Reflex* data in five 
different graphic ways— finding pat- 
terns and relationships you never 
knew were there. Form View is for 
building databases. List View puts 
information into tabular list form. 
Graph View shows your data as five 
different types of charts. Crosstab View 
cross tabulates and Report View gener- 
ates everything from mailing lists to 
reports. Advanced windowing even lets 
you see several views at once without 
switching back and forth. 



Actually see the answers to ques- 
tions like "What if we shift 11% of 
Nebraska’s inventory to Hawaii?” 
"What happens to our East Coast 
stocks if the shipping strike lasts more 
than a week?” Reflex doesn't just spit 
out numbers. It shows you what will 
happen with clear graphs and charts 
that are worth a thousand words. 


Shed light on your 1-2-3 and 
dBASE files 

Use your Reflex files or files from 
popular applications like Lotus 1-2-3,* 
dBASE,* PFS: File and others to gener- 
ate everything from mailing labels to 
sophisticated reports. Reflex is the 
only report generator you need! 


it .. . Reflex is loaded with unique 
features that you can use to cut, 
slice, and dissect data to bring out 
the hidden meaning within it. 

Ruse) DeMarla, Byte 99 


The Workshop’s templates 
make it even easier 
Reflex is amazingly simple to use, 
with the same commands for all five 
data views. And the Reflex Workshop 
makes it even easier. For just $69.95 
the Workshop gives you 22 master 
templates for running almost any kind 
of business. The formats are all there: 
just plug in the numbers. 

Get Reflex; The Analyst for j ust $ 1 49.95. 
Or get both Reflex and the Workshop 
for just $199.95. it's an amazingly 
small price to pay to unlock the 
meaning. 

For the dealer nearest you. call 

(408) 438-5300 


Sy«n ftiqukawis. F« M I8M PS/2* nl n IBM* IMNs cl ptnonil onvuKrj M Ml 
l00«can«MbK PC-OOS (MS-DOS*) 20 or MK IBM C6A. Hvoto nancfron art « 
(pMHn SMK. Ana HKw m op rwfm fMa. TM tnt/tt U Borttnd pmkKS n kadararta 
gr rtgiMrid tndrata gl OnM Waw h i—l. kit Olw mnd and ptottd rma «a kadinwta 
or rtgUerad kadaraHta ol kWr taapta«a MMars. Copyist *1068 BortM mmn M Mfl, kc 

BI-1183A 
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LAN's Best Friend 



Dependable UPS systems from American Power Conversion 
support the UPS monitoring functions of: 

I Novell’s Advanced and SFT NetWare 2.12 
f 3-Com’s 3S/400 server 
f Banyan Vines 

FDITOR S nHnir.F q/ir/rk 


Here’s the American Power Conversion Advantage 

f Systems allow automatic, secure network shutdown during extended power outages. 

I No supervisor intervention is required. 

f Ideal for file servers which are sometimes unattended or attended by untrained personnel, 
f Complete power protection from blackouts, brownouts, sags, noise, and surges. 

IThe largest selection of optional UPS interface kits in the industry, including kits for 3-Com, 
Novell (AT and PS/2), Banyan (VINES and DTS), SCO XENIX, Convergent (SPC), Prime 
(2350), and UNISYS (6000/50) systems. 


A broad range of UPS products covers all networking requirements: 
110SE Miniature UPS for Macintosh SE or PLUS 
330XT Low cost UPS protection for network workstations 
450AT For Compaq 386, MAC II, and CAD workstations 
520ES * For NetWare, VINES, and 3-COM file servers 
800FIT * For large file servers with multiple hard drives 
1200VX * For multiple PC’s or very long backup power duration 
'These models provide interface for use with optional interface kits. 
International models available. Inquire about our UPS applications handbook. 



American Power Conversion 



350 Columbia Street f P.O. Box 3723 » Peace Dale, Rl 02883 1 Tel (401) 789-5735 ITelex 362636 # FAX (401) 789-3710 
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PC UPDATE 


by Paula Seefeldt 


OmniKsy Plus: Northgate Computer Systems has added sever- 
A MBWLuyOUt new features to its keyboard, OmniKey 
Plus. The enhanced keyboard is compatible 
with IS different computers and has built-in 



OmniKfyPlus dual processors and a system reset button. Key- 
redesigns board layout has been redesigned, and the pro- 
keyboard grams Pourvous and Turbokb are included for 
structure, improved ease of use. OmniKey Plus retails for 
$99. Northgate Computer Systems Inc., Plym- 
outh, Minn.; (612) 553-0631. 


ACGB! Unsuils Accel Technologies has introduced Series II 
SbHbS // versions of Tango-PCB and Tango-Route, the 

PC-based electronic design software. The Se- 
ries II line offers a new interface with pop-up 
menus, dialog boxes, an on-screen prompt 
line , * ‘Hot Spots . ’ ’ and a ‘ ‘ Speed Palette . ’ ’ Ac- 
cel has developed the Tango-Route Series II 
auto-router for compatibility with Tango-PCB. 
This auto-router supports the user-definable 
terms in Tango-PCB and also features pop-up 
menus and dialog boxes. Tango-PCB Series II 
retails for $595 , and Tango-Route Series //will 
continue to sell at the current price of $495 . As 
an enhancement, both packages include I year 
of free upgrades and a subscription to AC- 
CEL’s quarterly newsletter. Accel Technol- 
ogies Inc., San Diego, Calif.; (619)695-2000. 


DUtUESSB DataBase, the application development sys- 

PfOwidBS tern from DataBase International, now offers 

MultlFBfWS MultiForms viewing and editing to produce 
forms quickly. Version 4.0 has also improved 
the DataBase Query Language with 1 8 new 
DQL commands. LAN operation now runs up 
to 500 times faster and each DataBase file can 
hold up to two billion records. Upgrades from 
Version 2.5 or the LAN Server are $125. Up- 
grades from other versions are $ 1 75 and Work- 
station Pack upgrades are $150. Retail price is 
$700 for a single user or first LAN copy and 
$750 for a Workstation Pack. DataBase Inter- 
national Inc.. Trumball, Conn.; (800) 243- 
5123. 


MiCfOSOH Microsoft is now shipping MS-DOS, Version 
DbIIbBIS 4 . 01 , complete with improved EMS support 

MS“D(^4.01 PC-DOS 4.01 compatibility, to manufac- 

turers. The new MS-DOS system also includes 
the DOS Shell, a graphical file-management 
system that provides pull-down menus and dia- 
log boxes. The retail price for MS-DOS 4.0 1 
will be determined by the hardware manufac- 
turers. Microsoft Corp., Redmond, Wash.; 
(206) 882-8080. 


ThB 

Tedmiciaa 

AMs 

IMicalors 


Equis International has added over 100 new 
features to The Technician, its market-timing 
software. With Version 5.0, users may now 
check stock indicators such as the gol^silver 
ratio, the Japanese yen, the Swiss franc and the 
Shearson Lehman Bond Index. The manual 
data entry has been reorganized to match the 
new Wall Street Journal format and to automat- 
ically advance to the next record. A Profitabili- 
ty Tester has also been included to test market 
profitability and data can now be imported to 
an ASCII file. Upgrades are free to those who 
purchased The Technician after August 3 1 , 

1 988 , and prior to the announcement of Ver- 
sion 5.0. For those who purchased The Techni- 
cian between January and August 1988, up- 
grades are $25. Upgrades are $79 for anyone 
who purchased the product before 1988. Equis 
International . Salt Lake City, Utah; (80 1 ) 974- 
5115. 


Ask Dan Ask Dan About Your Taxes, the tax prepara- 

HsudlBS Mbw tion program from Legal Knowledge Systems . 

TBXLbWS redesigned to comply with the 1988 

changes in the tax law. Ask Dan has also im- 
proved its interface with on-line explanations. 
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Ask Dan 
About Your 
Taxes pro- 
vides checklist 
and auditor 
features. 


an interactive “checklist. an auditor feature 
that spots mistakes, and pop-up calculator and 
memo pads. In addition, a “Scenarios" work- 
sheet has been added and error checking is pro- 
vided for all data. An on-line tutorial is also 
available. retails for $89.95. Legal 

Knowledge Systems, Drexel Hill. Pa.; (215) 
789-3679. 
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COMPAQ 


386E[)esk Pro 1/40/110 

$3725/4795/5850 

286 Desk Pro 12 itihz 1695 

Compaq II Model IV 2879 

Compaq Pott. 386 

Model 40/100 5649/7199 

Compaq HI 

20mb/40mb 3595/4150 

Compaq 386-S model 

1/20/40 2925/3465/3695 

Compaq 386-25 110/300 

7195/9395 

90 day warranty through Bulldog 


IBM 


PERSONAL SYSTEM/2 

Model 30 w/2 floppy ...$1310 
Model 30 w/1 floppy 


& 20 mg 

1725 

Model 50 -20/30 

Model 60-40/70 

.2550/ 

2750 

...3295/ 

Model 70-60 

3650 

.4325 

Model 80 - 40 

Model 80 - 70 

...4270 

4875 

Model 80 - 115 

...6195 

90 day warranty through Bulldog 

MATH COPROCESSORS 

80387-20 

$599 

80387-25 

799 

803-87-16 

399 

802-87-8 

229 

80287-10 

269 

8087-3/8081-2 

104/149 

256K Chips/64K Chips. 

Call 


COMPATIBLE 


8 MHZ TURBO 

1 floppy, 640K, AT style keyboard. 
8 slots. 4 drive bays, monographics card, 

mono monitor $725 

Color System add $150 w/20mb 
add $269. w/30 mb add $289 
90 day warranty through Bulldog 

286 BULLDOG 10 MHZ 

1 mb Ram. 1.2 floppy $1095 

Bulldog 386 16 mhz. 1 mb Ram, 

1.2 floppy $1795 

One year on-site warranty! $50 


AST 

AST Premium 286 Model 80. 1 0 mhz, 0 
wait state. 512K. DOS. keyboard. 1.2 
floppy $1495 

AST Premium 386 Model 300 
20mhz. 1.2 floppy, 1 mg., DOS. 

keyboard $2875 

All AST computers carry a 1 year warranty 


LAPTOPS 


NEC Multispeed EL 1549 

NEC Multispeed HD ...2299 

Toshiba 1000 825 

Toshiba 1200 2250 

Toshiba 1200F 1395 

Toshiba 3100 3095 

T3200 3745 

T5100 4795 

Zenith Super Sport 

20 mb 2325 

Zenith Super Sport 

286 20 mb 3399 


GRAPHICS CARDS 


ATI VGA $209 

EVEREX MICRO ENHANCER 149 

GENOA SUPER HI RES 179 

GENOA VGA 5100/5200 239/359 

HERCULES GRAPHICS 181 

HERCULES IN COLOR 219 

ORCHID DESIGNER VGA 299 

PARADISE Auto Switch 480 179 

PARADISE VGA Plus 265 

PARADISE VGA Professional 479 

QUADRAM EGA PLUS 179 

w/mouse 239 

STB CHAUFFEUR HT 135 

STB Multi Res. II 169 

VEGA DELUXE 189 

VEGA VGA 265 


MULTI FUNCTION BOARDS 


AST Advantage w/128K $229 

AST Advantage Premium w/512K 319 

AST 6 PACK PLUS w/384K 245 

AST 5251-11 PLUS Enhanced 589 

AST RAMPAGE 286 385 

AST RAMPAGE 286-2 

for MODEL 50/60 549 

AST HOTSHOT 355 

EVEREX MINI MAGIC w/o K 59 

FAST 88/V20 w/Switch 89 

INTEL Above Board 286 w/512K 379 

INTEL Above Board PS286 w/512K ...409 

INTEL Inboard 386 w/Adapter 1075 

INTEL Inboard 386 for PC w/1 mb 799 

INTEL Above Board II 

for PS/2 w/o K 259 

IRMA BOARD II 685 

LOGICAL Connection 

256K/512K 429/499 

ORCHID JET 386 w/adapter 975 

ORCHID PC Net Starter Kit 735 

ORCHID Tiny Turbo 286 259 

ORCHID Ramquest w/1 mb 479 

ORCHID Twin Turbo 349 


MICE & MISC 


GENIUS MOUSE GM6-I- $59 

MICROSOFT MOUSE w/windows 135 

MICROSOFT MOUSE 

w/PC paint brush 99 

MOUSESYSTEMS MOUSE 89 

LOGITECH MOUSE C7 

Plus/Hi Res 74/99 

LOGITECH Scan Man 189 

2-NlX Supermouse w/Dr. Halo III 59 

KODAK DATA SHOW 750 

MICROFAZER II w/64K 229 


Sales Hot Line 1 - 800 - 438-6039 

BULLDM 
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COMPUTER PRODUCTS 


We accept VISA. 

MasteiCard. 
American Express 


3241>E Washington Road • Martinez, Georgia 30907 

For information, technical, shipping or returns call: 

(404) 860-7364 or (4<f4) R60-6905 
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Our Gift Specials 


I FEDS'ERS llllllil I 1 

EPSON 

LX 800 180CPS.30NLQ $179 

FX 850 264 CPS, 54 NLQ 339 

FX 1 050 254 CPS, 54 NIjQ 479 

LQ 500 180 CPS, 60 NLQ 299 

LQ 850 330 CPS, 88 NLQ 519 

LQ950 New!. 589 

Seagate 20mb w/contr. ST225 $269 

Seagate 30mb w/contr. ST238 289 

Seagate 30 mb for AT ST4038 465 

Seagate 40 mb for AT ST251 349 

Seagate 80 mb ST4096 575 

CMS SW" ext. 360K for PS/2 215 

CMS 5>/4” ext. 1.2 mb for PS/2 239 

LQ 1050 330 CPS, 88 NLQ 719 

fticific Rim 5V4 ext. 1.2 for PS2 199 

OKIDATA 

182 Plus 180 CPS, 30 NLQ 229 

320/321300CPS. 62 NLQ ....339/465 

Toshiba SW' 1.44 mb int 105 

Toshiba 5 W 1.2 mb int 99 

Bernouli Box II 5W’ 20 mb int 955 

39 1 24 pin 270 CPS, 90 lq 639 

292 240 CPS, 100 NLQ 439 

293 Plus 240 CPS, 100 NLQ 575 

393 450 CPS, 120 LQ 925 

dual 20 mb external w/card 1769 

Plus Hard Card 40 669 

Plus Hard Card 20 525 

Priam 60 mb AT 629 

Priam 43 mb AT 469 

TOSHIBA 

MODEMS 

351 SX 350 CPS, 100 NLQ 885 

34 1 SL 2 1 6 CPS, 72NLQ 995 

NEC 

2200 349 

5200 New! 519 


Everex 2400 int./ext 139/249 

Hayes 1200/2400 279/419 

Practical Peripherals half card 

us Robotics 2400 direct internal 169 

US Robotics 9600 619 

5300 New! 699 

3550/8850 825/1175 


PANASONIC 

10801 Model 11 189 

Vental Half Card 2400 w/Crosstalk ... 359 
Ventel 1200/2400 Plus 239/359 

1091/1092 Model II..„199/339 

1524 565 

1592/1595 415/459 

3131/3151 285/459 

HEWLETT-PACKARD 

MONITORS 

NEC 

NEC Multisync II $589 

NEC Multisync Plus 879 

NEC Multisync GS 199 

NFC MnlfUynr XI 19” 2199 


IBM 

Mono 8503 $209 


Pacific Data 1 meg/2 meg ..,.309/ 

615 

IBM 

Proprinter II 369 

Proprinter X24 559 

Proprinter XL 559 

Color Display 8512 459 

Color Display 8513 559 

Color 8514 1195 

PRINCETON 

MAX12 $149 

HX12 419 

HY19P 

Proprinter XL24 725 

6 foot parallel cable $19 

We also cany pmter 
ribbons for all of the 
above printers. 

Call for pricing 


MAGNAVOX 

Amber 776 74 

RGB80 $259 

EGA 9CM053 $369 

AMDEK410 $145 


Pnt ei Subjrcl To Change FOT 

.Call 1 - 800 - 438-61 



Lotus 1-2-3 
$289 

Epson LX800 

$179 


SOFTWARE 


Aldus Ragemaker 3.0 

Chartmaster 

Clipper 

Corefast 

Crosstalk XVI 

D Base IV 

DBXL 

Enable 2.0 w/Perspective 

Fastback Plus 

Foxbase + 

Freelance Plus 

Framework II 

Harvard Graphics 

IBM Display Write IV 

Lotus 

Lotus Hal 

Managing Your Money 4.0 .. 

Microsoft Word 4.0 

Microsoft Excel . 

Microsoft Works 

Microsoft Windows 386 

Multimate Advantage ii 

Multiplan 

Office Writer 6.0 


..$465 

205 

419 

79 

99 

469 

125 

379 

105 

189 

299 

435 

265 

289 

289 

109 

125 

189 

279 

93 

119 

269 

135 

239 



119 

PFS Prof File 

169 


...469 


...149 

R Base for DOS. 

...439 

...469 

Super Calc IV 1.0 

Symphony 1.2 

Ventura Desktop Publishing 

285 

439 

459 

149 


229 


239 

Wordstar Pro 5.0 

239 

TAPE DRIVES 

Everex 60 m.b. 


Teac int/ext 

$550/645 


CMS 60 m.b. int/ext 539/645 

Achives 40 mb Internal 299 

Sysgen Quic 60 internal 705 

external 755 

Maynstream 60 PS/2 w/card 
for model 50 60 & 80 869 


For information, technical, shipping or returns call: (404) 860-7364 Or (404) 860-6905 
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COMMl'NIQUES 


by Bill Howard 


I 



Amazing Facts 

‘To keep the price low. [IRM's Model 30 286] skimped in two 
areas; 5 ! 2K instead of 1 megabyte standard on the motherboard and 
the 80-nanosecond drives.’* 


— InfoWorld. September 19. I9HH 



As NorthgaicCampuirr Systems puls it so aptly in its recent aJ. "flere'sNorthxate's 
'nohalonev' appriiai h to the computer business. " tutoks more like salami to us. 


Love That Iomega Print Server 

“Hutchinson National’s first consistent networked system included 
four IBM PC's and a printer h(Kiked to a Bernoulli Box.” 

— Computer* Software News. Septembers. 19HH 



Meinulpa: What heller place for 
a misspelling than on the Januan 
17. I*M9. rmrrty PC Magazine 
extolling lektu—er. technical 


Classified 

Intelligence 


“Bleeding Edge. Model 
D — 2 floppy drives, 512K 
RAM. dual clock speeds, 
4.77. 7.2. high-resolution 
amber monitor, MS-DOS. 
GW BASIC. Twinincluded. 
S70().” 

— The Post-Crcsccnt. 
Applelon-Neenah-Memishu 
iWis.).Jime2I. 198H 


A Very Good Year 
For Microsoft 


“Significant product introduc- 
tions in 1987 include Microsoft 
Learning DOS and Microsoft 
Multiplan 3.0.” 

— “The liesi in Electron- 
ics" corporate profiles. Micro- 
softCorp.. Electronic Business. 
August IS. 1988 


Have you seen any thing offiieiil. unusual, or just plain dumb iiboiii the computer imlu.s- 
try? If so. then seiul suhmis.uons loCommunitfues. PC Magazine. One Park Avenue. 
New York. NY 10016. Contributors receive $50 and a PC Magazine T-shirt. In caseaf 
duplicate entries, the earliest postmark will prevail. Sorry, hut any unused entries can- 
not he acknowledged. 

Winners for this issue. Jon Angel Isignificant iniroductiimsi. Richard Currv (Ber- 
noulli network i. Beaufort iMncasIcrlhtl-nanosei ond drives) 
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The Uitimate 
in Connectivity! 


Up to 31 
users can... 

• Share Printers 

• Share Plotters 

• Share a Modem 

• Share a FAX 

• Exchange EMAIL 

• Transfer Datafiles 


j Example: 17 micros (mixed brands, some on a LAN) and a mainframe, each 
j equipped with a Systemizer Plus, sharing 3 printers, a plotter, and EMAIL. 


Systemizing has become the connectivity standard 
at many of the world's largest corporations and 
throughout the federal government. Ten's of thou- 
sands are already in use. The new Systemizer Plus 
is the latest model in Applied Creative Technology's 
line of Systemizing products, and it delivers what 
S5% of corporate computer users want from a 
Local Area Network — at far less cost and com- 
plexity, and yet with much more versatility. 


Corporate computing managers prefer Systemizing 
over other connectivity methods because it offers: 

• Up to 62 10 ports, each parallel and serial capable. 

• Compatibility. Mix PC's, LAN's, mainframes, laptops. 

• Easy owner installation. Low cost cabling. 

• 5 min. user training with no support needed after. 

• Flexibility; readily accomodates growth and changes. 

• Powerful distributed buffering (up to 31 Megabytes] 

• Distributed processing for high speed and reliability. 


Call 1-800-433-5373 
to get a FREE demo! 
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8333 Douglas Ave., Suite 700 
Dallas. Texas 75225 U.S.A. 
(214] 358-4800 
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Nothing gets through your workload faster than 
FOXBASE+. Because no other database package has more 
timesaving features. 

Speed is something every manufacturer claims. But we’d 
quickly point out that FoxBASE+ outpaces every other 
packa^ In popular tests by margins so staggering, you'll 
wonder how you ever managed with ordinary software. In 
fact, FOXBASE+ 2.10 is the fastest dBASE-compatible 
database system. 

Most publishers claim •compatibility too. But the fact 
that you often have to re-write parts of your program is 
curiously omitted. That's why you’ll appreciate FoxBASE+’s 
ability to run all your dBASE applications immediately - 
without changes. 

FaxBASE+ not only supports the dBASE standard, but 
also allows you to enhance your applications with special 
features which include two-dimensional arrays, user defined 
functions, filtered indexes and new commands to create 
pop-up and pull-down menus. 

Best of all though, is the term 'user friendly: Often a 
misnomer for weeks of training with mind numbing 
manuals. Hardly easy. 

That’s why FoxBASE+ includes features that enable you to 
get working right away. 

FoxCentral is a new type of user interface. Using 
pull-down and pop-up menus, you can perform every 
important database operation without programming! 


FoxView is a screen design tool that helps you create 
beautiful custom data input screens. 

Foxcode is our new applications generator that can 
easily produce the simplest or most sophisticated 
applications for you. 

\txj can even document your programs automatically 
with FoxDoc by simply pressing a few keys. 

FOXBASE+ is available in a variety of versions for the most 
popular operating environments including MS/PC DOS, 
Macintosh and UNiX/XENiX. There’s even a 3B6 version! 
FOXBASE+/LAN supports an unlimited number of users on 
a network (No LAN RACKS required). Our unlimited Royalty- 
Free Runtime allows extremely econcamical distribution of 
an unlimited number of your applications without incurring 
any royalty fees. 

And if you want to add another dimension to your data 
use FoxCraph, the exciting new graphics package from Fox. 

Take a look at FoxBASE+ today, itxi won’t find a mcxe 
powerful dBASE-compatible relational database 
management system. FoxBASE-r is retails for $395, 
FoxBASE-r/LAN for $595 and FoxCraph for $295 at ycxjr local 
quality software dealer Or call 419/874-0162 for more 
informatioh and a free demo-package. Ask for extension 760. 


dBASE is a registered trademark of Ashton-iate. 
FoxBASE+ is a trademark of Fox Software Inc. 


FOX Software ^ 

Nothing Runs Like a Fox. 


FOK Software irK. 118 W. South BourxJarv Perrysburg. OH 45551 Phone #: 419/8M-0162 fax #: 419/8M-8678 Tetex #: 6505040827 FOK 
Fox Software international intech House Cam Centre Wilbury way Hitchin Herts 5C4 oap Tel: 0462 42 1999 Fax 0462 42 13 18 
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Ft MAr. A7.TN R 
PKXtUCr BASHER? 



Momma always said, if you don’t have anything nice to say, don’t say anything at all. So how 
come we say not-so-nice things about some products? 


I t's a dilemma. 

It started almost 6 years ago, when I 
was the technical editor of PC Maga- 
zine. I approached Jon Lazarus, then the 
editor, and said, “There must be, what, 25 
or 30 database products out there. And 
they’re all comparing themselves to 
dBASE II, even though most of them ate 
utterly different. There’s no way to make 
an intelligent choice based on the adver- 
tisements.” 

“So what do you want to do about it?” 
he asked. 

■ ‘ I want to do a comparison review . Cat- 
egorize them where it makes sense, then 
compare them within categories. ” 

“You’re going to tee off a lot of peo- 
ple,” he said. 

He was tight. When the smoke cleared, 
we had discovered 66 database products 
and invented a new form of computer jour- 
nalism: the comparison review. Until that 
time, the style was to find something nice 
to say about every product, or, as momma 
advised, to ignore it. Project Database 
changed all that. 

In covering 66 databases, we set a new 
record for products tested in a comparison 
review. The previous record was held by 
Consumer Reports for having tested 60 
shampoos. Of course, we’ve gone on to 
break our own record numerous times, 
most notably with 120 printers in one of 
our blockbuster single-topic issues . 

Writers in the old days of computer 
journalism weren’t intentionally shilling 
for products. There wasn’t a grand con- 
spiracy to make every product look good. 
At the time, the range of products was so 


new and varied that journalists could find 
merit in virtually every product. So you 
seldom heard a discouraging word. 

Trade magazines also influenced the 
process. Trade publications serve people 
with a particular job title or educational 
background as a showcase for new prod- 
ucts and technologies. The advertisers of- 
ten write or “place” the articles. Criticiz- 
ing products in trade publications is 
considered bad form, biting the hand that 
feeds you. Oftentimes the editors of trade 
magazines and journals will invite engi- 
neers, designers, and marketers from in- 
dustry-leading companies to write articles 
describing new technologies and products. 
The resulting stories may have technical 
merit, but they’re hardly ^jective. 

Another influence was scientific jour- 
nals. In these, scientists and engineers 
publish learned papers on topics of mutual 
interest. These articles are supposedly 
without commercial interest, but they are 



in fact battlefields on which the combat- 
ants slug it out for grant money, promo- 
tions, and recognition. In the early days of 
personal computers, the lines were blurred 
between conunercial companies and re- 
search outfits. So the journals of the time 
bent the rules and printed deep discussions 
of commercial products by their designers. 
Some were even couched as reviews. 

Publishers and marketers alike still mis- 
take the personal computer market for one 
that is driven by job titles and departments. 
They fail to recognize the essentially dem- 
ocratic nature of the PC, its ability to go to 
work anywhere, at any level. Mote impor- 
tant, they ignore the ability of an individual 
in any role to become a key player in a 
company’s PC operations simply by ex- 
pressing a deep interest and putting in the 
requisite time to master the field. 

COVERING ALL THE BASES The 

whole point of being comprehensive in se- 
lecting products for review is that we try to 
cover all the entrants in a market or product 
segment, not just the market or popularity 
leaders. The up side is that in the course of 
our digging we discover some gems. 
Many small companies can’t afford press 
tours, marketing campaigns, or even pub- 
lic relations. Our editorial process tends to 
flush them out. The down side is that when 
a magazine reviews the top half dozen 
products in a market it tends to find nice 
things to say about each of them. When we 
review all the products, the differences be- 
come more obvious and some products in- 
evitably come up short. 

Sometimes even we can’t be compre- 
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hensive. In our annual printer issues, for 
instance, we review otJy the new printers 
shipped that year. Even with that restric- 
tion, we still see 90 or more new products 
each year. The formula, at least in the case 
of printers, seems to work. Few printers in 
this marketplace remain unchanged for a 
full year. The few that are unchanged are 
either moribund and not of interest or ubiq- 
uitous, such as the HP LaserJet Series II, a 
standard by which all other laser printers 
are judged. 

We also limit the scope of our reviews in 
other ways. Sometimes it's just cotiunon 
sense. If you’re interested in scientific 
word processing, for instance, you 
wouldn't want to waste your time rea^ng 
about all word processors. 

We’ve been accused of being IBM 
bashers. Some of you will recall a cover 
photo with a fire ax falling on an IBM PC 
AT, a variety of Compaq machines domi- 
nating their IBM rivals, and headlines that 
suggested weaknesses in IBM products. 
You may also recall our unbridled enthusi- 
asm for the IBM PC AT, Editor's Choices 
and an Award for Technical Excellence 
presented to several IBM printers. We 
loved the 85 14 monitor, VGA, and the Mi- 
cro Channel. Most recently, die IBM PS/2 
Model 70-A21 won Editor’s Choice and 
was a fmalist in our recent Awards for 
Technical Excellence. 

My sense is that we don’t bash IBM 
products so much as the way they’re pre- 
sented. First, the up side: IBM didn’t in- 
vent the PC; it legitimized it. It came up 
with the brilliant Litde Tramp campaign, 
which told Everyman that it was OK to 
own and use a PC. It filled a multiplicity of 
channels and sold the machines veiy effec- 
tively to businesses. 

But old habits die hard. IBM was used 
to mling the roost in every market it en- 
tered. In its precipitous decline from virtu- 
ally 100 percent market share to today’s 22 
percent, IBM has made some strong state- 
ments and introduced some strange prod- 
ucts. Some strained our credulity. Some 
insulted our intelligence. In every case, 
however, we called them as we saw them. 

So you may believe that if you don’t 
have anything nice to say, you shouldn’t 
say anything. But in this business, if you 
have only nice things to say, you’re saying 
nothing. liS 
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Share 

Printers 


Transfer Ales and a whole lot more with ManyLink. 
ManyUnk for PCs is the inexpensive software 
^ package that lets two PCs (or a PC and a laptop 
or PS/2) share printers, transfer files and a 
I whole lot more. Just connect the PCs together 
with the supplied serial cable, install the 
'j. software, and you can share any printer 
^ connected to either PC. All printing 
and file transfers are done 
in the background, so both PC 
users can continue working even ^ 

while their files are being printed or 
transferred. 

More than two PCs.^ ManyLink for Work 
Groups allows up to eight PCs to share printers and transfer 
files. There’s no better way to make your printers and people 
work more productively. 

With ManyUnk for NetWare, any user can print 
to any printer cabled to any workstation 
on the network, saving time wasted 
trekking to file server printers. 

.And users can transfer files 
from workstation to 
workstation with a simple 
“COPY” command. 

All ManyLink products 
' allow users to send short 
messages with a “CHAT” command, and provide security for 
sensitive files. NetLine’s latest product, ManyUnk for ISDN, 
lets you use your ISDN telecommunications system 
to network your computers, share printers and 
transfer files. -So whether you have two compu 
rets, a NetWare network, or an ISDN system, 
when you think of sharing printers, 
think of ManyLink. 

i il HNetLine 






2155 North 200 W:st, Suite 90 

Provo. Utah 84604. 801/373-6000 

Net\^te is a registered trademark of Novell. Inc. 

NetUne products are now available throu^ Micro D. 
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DacEasy^ Accounting. 

Than 400,000 Growing 
^^^^u.sines.scs Worldwide. DacEasy 
^ Accounting leads the industry as the 
number one selling, award-winning 
program Two-time winner of PC World's 
World Class Award and PC Magazine’s 
Editor's Choice, DacEasy Accounting 
recently was named /n/oWorW’s Product 
of the Year. Again and again, DacEasy 
proves that it makes a difference. 
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Since its introduction in 1985, DacEasy 
Accounting, feature for feature, has won 
acclaim as the leader in accounting 
software. Now Version 3 0 features a 
new interface with transaction-oriented 
pull-down menus that makes it think like 
you think as a business person rather 
than an accountant. Readily installed 
with five quick questions, your business 
accounting is operating within 10 
minutes! Choose the predefined Chart of 
Accounts that are tailored for service or 
inventory-based businesses, or modify. 

All seven modules (General Ledger, 
Accounts Rec'eivable, Accounts Payable, 
Inventory, Billing, Purchase Order and 
Forecasting) are fully integrated. Data 
posted once is automatically posted to all 
other related modules saving you time 
and ensuring accuracy as well. 


In fact, it provides you with more than 
700 reports and “what iP forecasting 
scenarios based on three-year historical 
information — great for projecting 
expenditures and revenue. And, in 
addition to the program, you'll find the 
460-page documentation is written for 
ease of understanding with helpful hints, 
screens and examples. 

The onty accounting software to win attfour 

readers' contests in the past three yearsf 


The DacEasy™ 3«0 Series. A World of 
Difference in Business Software. 

Naturally, out of the best-selling account- 
ing program grew the need for related 
business programs such as DacEasy 
Payroll. The 3-0 version also features a 
new intuitive design, pull-down menus, 
flexible pay periods, current federal and 
state tax tables, automatic withholdings, 
printing of checks, W-2’s and 1099 forms, 
and much more. It’s no wonder DacEasy 
is the world’s best-selling payroll and 
personnel management program! 

Also new for 1988 is DacEasy 
Graph+Mate, a RAM-resident program 
that interfaces with DacEasy Accounting 
or Payroll. Its easy graphic reporting 
features pie charts, line charts, bar charts, 
stacked-bar charts and perspective bar 
charts. Plus custom file viewing, macros, 
pop-up calculator and notepad, and 
more make it the ideal companion. 


DacEasy™. The World’s Best Ongoing 
Customer Support and Training! 

Disk-based tutorials, FREE Getting Started 
Support, and a brand new video tutor 
are just a few of the many products and 
services Dac offers. Accounting and 
Payroll Tutors serve as on-screen supple- 
ments guiding you through installation to 
complete set-up with colorful graphics, 
sounds, primers and examples. And 
now, you can enjoy at your convenience, 
DacEasy Accounting Video Tutor, a two- 
hour VHS tape for a fun way to learn 
Accounting 3-0. Toll-free Extended 
Supp>ort plans and nationwide DacEasy 
seminars are also available. 

A World of Difference in Price! 
DacEasy offers the growing business a 
world of products excelling in perform- 
ance and price! Priced at $99.^ each 
are DacEasy Accounting (all seven 
modules), DacEasy Payroll and DacEasy 
Graph-i-Mate. And for a significant 
savings is the DacEasy BonusPack which 
includes DacEasy Accounting, Account- 
ing Tutor, DacEasy Payroll and Payroll 
Tutor, for only $199.95. A great start to 
computerizing your 
growing business the 
DacEasy way. 


To order DacEaay*^ 
Accounttas. Poyroll and 
Grmph+Mate by aeod 
$99.95 (cachX BonuaPack 
$199.95 to Dac Software 
(address below), (rbv 
$7.50ShlppfaWTxf 
add aak* tax/$ 17.94 
ah lp |> ti ia o iita ld c t)J.) 


DacEasy Accounting’s strength is Its 
capability for generating reports 
that provide you with fast 
information and ultimately 
better management decisions. 


DacEasv 


CaU 1-800-877-8088 

(In Canada, C.all 519-747-963.5) 


Dac Software 

1^950 PriTiloii Rood • Suite 800 • DaUa.s. TX 75252 
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IBM'ers. HP' folk. Mac fanatics. How will you ever 
find one printer that pleases them all? 

Easy. 

With Fujitsu's new, ver^- personal page printers, 
the RX7100 series. 

To begin with, the economical RX7100 model 
gives you HP LaserJet™ Plus emulation, dual paper 
bins and a one-piece toner and drum cartridge for 
ease of replacement. Talk about paper handling— 
the RX7100 can automatically feed anything from 
envelopes to legal size paper from the same bin. 

The RX7100PS-P offers Adobe' PostScript,’ 35 resi- 
dent fonts, expanded 
memory, HP LaserJet 
Series ir emulation 
with AppleTalk,' plus 
parallel and serial 
interfaces, to fill all 
your desktop publish- 
ing needs. 

One last thing— a simple upgrade is all it takes 
to turn the RX7100 model into the RX7100PS-I-. 

So you can start small and add more features later, 
when vou need them. Want to know more? Call 
1-800-626-4686. 

Personally, you'll be doing yourself a favor. 

Fujitsu RX7100. Hoe Personal Page Printer. 

r I 


FUJITSU 
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FUJITSU AMERICA 

Computer Products Group 



” Personally, if I had to keep as 
many people happy as you do, 
Id go with Fujitsu. You get laser 
quality, Adobe PostScript, 
upgradeability . . . and a price 
you wouldn’t believe. ” 
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Introducing the Arche Rival 286-16™ 

Speed is not everything, 



quality is! 


«r 


Rival 286-16™ 


A 

lARCHEl 

WARRANTY 


INCLUDING 
FIXED DISK DRIVE 


New I6MH2 286 

The Editor’s Choice Arche Rival 286”' 
got even better with 16 MHz speed 
and better memory mamigement. 

While others in the computer in- 
dustry seem preoccupied with offer- 
ing cheap technology, Arche Tech- 
nologies offers something different: 
Quality Technology. 

That’s why the Arche Rival 286-16™ 
was designed by some of the best 
engineers in the business, and why 
each unit is hand assembled in the 
United Sutes, passing through a rig- 
orous series of tests and inspections. 


• 80286 8/16 MHz zero wail 

• 1MB expandable to 4MB on mother- 
board, system expandable to 16MB. 

• Both Extended & LIM Expanded 
Memory 

• 80287 Co-processor Socket 

• IWo 8 Bit and Six 16/8 Bit Slots 

• Batteiy Backed Real Time 
Clock/Calendar 

• 1.2MB/360KB 5.25" Disk Drive 

• Enhanced 101 Keyboard 

• 2-Parallel and 2-$erial Ports 

• Monochrome and Hercules™ Graphics 
Compatible Display Adapter 

• 14" High-Resolution (1000 line), Flat 


Screen, Amber Monitor 

• 16 Bit FDD/HDD Controller (Supports 
both 5.25" and 3-5" including the 
new IBM® 1 .44MB PS/2™ Format) 

• 200 Watt Switching 1 10/220V Power 
Supply 

• Small Foot Print 16.5" (D)x 17.125" 
(W)x6.18"(H) 

• MS-DOS® 3.3 and GW BASIC® 

• Two Year Limited Warranty 

• Two Year Fixed Disk Drive Warranty 

• Fixed Disk System from 20 to 120MB 
and EGA systems also available. 

• Only $2,595.00 Complete 


1 - 800 - 422-4674 

Arche Technologies. Inc., Corporate Headquarters and Manufacturing, 48881 KatoRoad, Fremont, CA 94539 


Afchc, Arche Logo. Rival, and Quality Above All are irademarlu of Arche Technologia, Inc. IBM Is a registered trademark and PS/2™ is a trademark of Intematkmai Business Machine Corp. 
Hercules b a trademark of Hercules Technolosy. Inc. MS-DOS and GW Basic arc recistered trademarks of Microsoft, IrK. 


CIRCLE 111 ON READER SERVICE CARD 


OAicbo Technologies. Inc. 1988 





VIEWPOINTS 

■ JOHN C. DVORAK 


My mnner 

WITH IBM 

John Dvorak’s humiliating dinner with IBM representatives did nothing to lessen his dislike of 
the Micro Channel architecture . . .and of Big Blue itself. 



IBM Corporation Headquarters — Ar- 
monk. New York. Offices around the 
world. Yearly sales: $56 billion. Profits: 
$5 billion. CEO: John Akers. 


I didn’t want to go to dinner with IBM. 
It meant killing a Saturday night, find- 
ing parking. It meant having to listen to 
an IBM spiel. PC Magazine contributing 
editor Winn Rosch called; he thought it 
might be fun. It turned out to be an incredi- 
ble humiliation for everyone concerned. 

It started innocently enough. “Chet 
Heath wants to talk to you,” said Rosch. 
“He thinks you’re an enemy of the Micro 
Channel . ’ ’ Heath is the father of the Micro 
Channel. He was being carted around by 
Linda Dezan, an IBM PR person. Also in 
attendance was Elizabeth Knefel, whom 
Heath had invited along. Knefel is the pro- 
ducer of the “Computer Chronicles” TV 
show; she had already had a run-in with 
Dezan, who had canceled Heath’s appear- 
ance on the show a few days before a 
scheduled shoot. Knefel badgered IBM 
corporate PR to get someone fiom IBM to 
represent the MCA on a show devoted to 
the subject. Someone relented and here 
they were in San Francisco. 

The horrendous meal scene took place 
at Doro’s in San FraiKisco, first-class but 
overpriced and old-fashioned. I sat next to 
Heath, who explained to me that the Micro 
Channel was designed for one primary rea- 
son — so that conservative buyers of IBM 
desktop machines would never have to set 
a switch on an add-in card. 

“Most service calls are because some 
user has his switch settings wrong,” said 


Heath. He alluded to the fact that clone 
buyers are generally a smarter class of peo- 
ple than the buyers of IBM stuff and that 
IBM buyers need all the help they can get. 
Hence the Micro Channel. This was the 
tone of the conversation. “It also saves 
money on printing documentation that tells 
people how to set the switches,” Heath 
said as he cautioned me not to say that 
cheaper documentation was the motive for 
the MCA. 

Heath’s conversation drifted toward 
IBM boosterism and what a great company 
it is. “1 don’t understand why people por- 
tray IBM as malicious,” he ranted. As he 
raved I soon sensed IBM’s general con- 
tempt for its customers, the media, every- 
one. Its customers were dumb, the press 
was stupid, and the doners were cheats. 

The dinner began to wind down. Linda 
Dezan never said anything the entire meal. 
Just before the check arrived I asked Heath 
and Dezan for their business cards. Heath 



couldn’t find his and Dezan didn’t bother 
to look for hers, saying she was “off 
duty.” How professional, I thought. 

When the bill arrived, it was shuttled to 
Linda Dezan, who looked at it and said she 
wasn’t picking up the tab by herself (as is 
normally the case when a PR type invites 
people out). The waiter became impatient, 
as he assumed she was going to split the 
bill with Chet Heath. Wrong. 

Dezan said, “We’re not paying this. 
Get out your credit cards.” Needless to 
say, the five guests of IBM were taken 
aback, especially Elizabeth Knefel, who 
hadn’t even brought her wallet. Mean- 
while, a group of waiters gathered, won- 
dering what was going on. This attracted 
the attention of the other patrons, much to 
the embarrassment of everyone at the table 
(except for Dezan, who seemed to gloat). 
The waiters weren’t about to divide a bill 
into seven parts. Not at a place like this. So 
I grabbed the check and said, “I’ll pay it if 
IBM can’t afford it.” 

Ms. Dezan said there must have been a 
misunderstanding. “Maybe I can take you 
to lunch someday.” 

“Yeah, McDonald’s!” 1 retorted. 

Apparently, Heath was also embar- 
rassed by this scene, and I discovered that 
he somehow talked the staff into giving 
him the check after we left. The next day 
Dezan called my answering machine, 
apologized, and said she picked up the 
check. She left word that she’d call me the 
next day to apologize for the whole inci- 
dent. Three weeks later — still no call. 

Like 1 said: contempt for everyone. 
Tom Watson would be proud of this crew. 


MAGAZINE • J A N U A R Y 3 I, 1 9 8 9 
71 


PC 


(Uusmion: Gtry Aagaard 


















9.*- cn»* 









WHEN THEIR CUSTOMERS DEMANDED 
UNIX SYSTEM V SOlUTIONS, THESE 
INDUSTRY LEADERS CAME TO SCO 


Otandards are made, not bom. 

The leading UNK* System on three genetadcns of PCs, SCO* 
XENIX* System V has revolutionized the way peofde look at both 
the UNIX System and PCs by revealing the amazing hidden potential 
of these standard hardware platforms. 

In the process, SCO XENIX has become a tnre standard in UNIX 
System V software. 

And like a tiue standard, SCO XENIX has opened up entire new 
markets of opportunity that have never before existed for micro- 
processor-bask computers. 

Reamed with the latest generation of 80386- based 
1 machines, SCO XENIX 386 allows systems created 
bom the widest range of hardware choices to surpass 
the multiuser, multitasking performance of minis 
or even mainbames — at a baction of the cost 
SCO XENIX can be found nmning thousands of 
XENIX- and UNIX System-based vertical applications 
on powerful business systems su|^tting 16, 32, 
or even more users. And on graphics workstations 
running advanced engineering and scientibc 
applications. 



And, of course, on personal computers, nmning multiple DOS 
appUcadons concurrently, or networking XENDC and DOS systems 
together. 

T oday, more and more end users are demanding the power 
that only UNIX System V software can bring to their standard 
hardware platforms. 

And when leading developers, resellers, and computer manufacturers 
who serve diese users want to make sure they’re working with 
a partner who’s the UNIX System software leader — for now, and 
long into the foture of UNIX System standards — diey 
come to SCO. 

trthey know that SCO will povide them with the 
1 most comprehensive environment for UNIX System 
applications, technical and marketing support, 
training, and documentatfon in existence. 

And they know they can trust SCO UNDC System 
software to be the most complete and reliable 
anywhere in the world, because it comes bom the 
most complete and reliable UNIX System software 
company in the world 
The UNK System software leader — SCO. 


SCOI 


THE SANTA CRUZ OPERATION 


’The UNIX System Software Leader Worldwide 

(800) 626-UNIX (626-8649) • (408) 425-7222 • FAX; (408)458-4227 •TWX; 910-598-4510 scosMZ • E-MAIL ...!uunet!sco!info inTo@sco.COM 
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iNSire TRACK 


SAA, CD-ROM, and other slow movers get the needle. 


I s Systems Application Architecture 
(SAA) dead already? That’s the indi- 
cation from various IBM watchers who 
tell me the users aren't interested in it. 
SAA, as you recall, is the unified IBM 
interface standard designed to unite the 
micro/mini and mainframe world. “It’s 
just not happening,” I’m told. There ate 
too many programs that would need re- 
coding for SAA to make an impact. Be- 
sides that, it’s taking too long to imple- 
ment, making it look like IBM is 
dragging its feet. 

To me, the loudest bad signal was 
IBM’s signing up with Steve Jobs’s 
NeXT, so that IBM could use his NeXT 
interface for its AlX/Unix machines and 
possibly for some others, too. This 
“Macintosh” interface is as far away 
from SAA as imaginable. It’s obvious 
that besides not being able to afford din- 
ner (see “My Dinner with IBM”), IBM 
can’t make SAA happen. It’s already 
hedging its bets. We have to assume that 
there is internal bickering or sudden 
cold feet. If we ever see SAA, then ex- 
pect it to have the impact of Top View — a 
previous ballybooed flop. 

The Never-Ending CD-ROM Saga: 
Meanwhile, industry types are interpret- 
ing Microsoft’s recent dissolution of its 
CD-ROM group and the movement of its 
projects into the Microsoft Press divi- 
sion as a sign that CD-ROM isn’t hap- 
pening either. While it makes sense to 
me that the book people should do the 
disks, that’s not the way others see it. 
This is compounded by the fact that 
Microsoft has moved its CD-ROM con- 
ference out of Seattle and down to Ana- 
heim “because it’s too big for Seattle.” 
The cynics say it’s an attempt to back 
away from the CD-ROM scene because 
of new developments. 

The new developments are CD-XA 


(CD-extended architecture), CD-I, (CD- 
Interactive), and DVI (a fantastic video- 
on-CD technology recently purchased by 
Intel from GE/RCA). This means that 
CD-ROM is quickly becoming a dead- 
end technology. 

I know for a fact that Bill Gates is a big 
believer in the potential of CD-ROM 
technology. So am I. But its slow start in 
its current form (plain-vanilla CD-ROM) 
isn’t encouraging. Perhaps Microsoft is 
partly to blame. The MS-DOS CD- 
ROM extensions ate part of the problem. 
I don’t know who wrote the code, but the 
installation process is from 1976. If you 
lose the confused written documenta- 
tion, there is no way you can install these 
drivers. 

Worse, the extensions simply don’t 
work on fast machines. This is ironic 
since this is a futuristic technology. On a 
20-MHz 386 machine I had to run it at 6 
MHz to get the CD-ROM to work. I have 
yet to get the CD-ROM working on my 
newest 25-MHz 386, despite the fact that 
all the other software I use works fine. 

I was told that the problem is Hitachi: 
the main OEM supplier of the CD-ROM 
drive hasn’t kept its part of the bargain 
and isn’t telling Microsoft everything it 
needs to know about the drives. I accept- 
ed this at first, but after looking at the 
confused combination of techie-nerd 
CONFIG.SYS and AUTOEXEC 
.BAT loaders dreamed up by Microsoft, 
I have to conclude that this finger point- 
ing is nonsense. Hey boys, Irxik at the 
Super PC-Kwik cache program to see 
how to do a driver right and get a hard- 
ware guy to look at the thing too! 

I’ve had nothing but trouble with my 
CD-ROM system and I’m about to give 
up on it. I don’t recommend you spend 
your energy with this technology unless 
this mess gets cleared up. 


Other New Technologies Dept.: 
Want to be an overnight millionaire? 
Well then sit down and produce a 
$499-$999 optical character recogni- 
tion software package that does it all. It 
should be able to read any typeface, tell a 
row from a column, read mixed fonts, 
and do it all fast. 

Why no one has produced this has 
mystified me for years because every 
software writer I talk to says it’s easy . Of 
course, they’re all personally “working 
on a spreadsheet that is better than Lo- 
tus” and therefore haven’t the time. The 
fact is that this is a project that has eluded 
everyone because it’s too dam hard. 

A recent product breakthrough in 
the Macintosh arena, though, may 
change all this. A $995 product called 
TextPert from CTA Inc. (866 Second 
Ave., New York, NY I00I7; (212) 759- 
6201) will, when used with a Macintosh 
and a scanner, read text at a 99.5 percent 
hit rate. This approaches the current 
state-of-the-art devices from Kurzweil, 
whose systems are hardware-software 
combinations and cost $I0,(X)0 and up. 
Kuizweil was recently acquired by Xe- 
rox, a company known for acquiring 
healthy firms and letting them flounder, 
so I figure Kurzweil will be out of the 
tunning in no time. 

As yet another aside, I love to tell my 
Xerox story about Ventura Publisher (a 
Xerox acquisition). I wanted to review 
the thing, but instead of getting a review 
copy I got a lengthy legal document to 
sign. In it 1 had to sign away my rights to 
sue Xerox if the software somehow 
killed or injured someone. Why Xerox 
felt it necessary to make me sign an in- 
demnification clause is still a mystery. I 
figured if this software was that dan- 
gerous, I best not look at it. Fact is, Xe- 
rox is hopeless and typical of a company 
that ran as a monopoly for too long. So 
the OCR market is wide open. 

Finally: Is there any big oafish com- 
pany I haven’t offend^? GS 
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Ages 


Use of Bank Services 



Full-featured charting. 


If it wre any other 
this TOid be 


There’s only one way 
to get conaplete charting 
and drawing together. 

The new Freelance’Plus 
Release 3.0. 

It’s the leading graphics software with dra- 
matically improved charting, enhanced drawing, 
and all new presentation capabilities. 

It means charting 

New western/ SO improvcd, ft’s nearly 

I effortless. With 12 popular 

preset formats and many 
style options to automati- 
cally format large numbers 
„ . of charts. Plus unmatched 

Nowyoucanscammagessuchas , !■ i i.u i. i • 

phoiogn^hsonlooi’ffrheads or paper. QB-td. IlTlKS tllBt rtlBKC it 




simple to tap spreadsheets 
and databases for graphing. 

And drawing? Create 
simple diagrams, like flow 
charts, to communicate 
concepts and ideas. 'Then 
enhance your graphics with 
symbols and maps. Or use 
freehand drawing tools 
to create unique images like logos. 

Preparing presentations is painless with 


Freelano’ Plus nibtes creating 
slides an easy way lo make a point. 


© 191)8 Ixitijs Development Corp dBase is a reflisteredtrademarii of AshtonTate Lstus. 1 2-3, Symphony and Freelance are reipsteredtrademarb 







Super Accounts Consolidate Services 


Savings 

Accounts 


Super Account 


Consolidated 

Statements 


Automated Tellers 

Insurance 


Brokerage 


Flex Rate 
Accounts 


Full-featured drawing. 


grapMcs softwaiie, 
aonepa^ad 

-L CaU 1 - 800-3454043 


7krt chartiTig is (me way to help you 
(mphasisp tnjormaikm. 


a planning tool called 
Fbrtfolio. A device-specific 
“WYSIWYG” preview lets 
you proof before printing. 
And with Screen Show, 
you make presentations 


on your PC , complete with 
transitions like fades, wipes, dissolves, and more. 

and with 1-2-3. And it supports all The New Lotus Freelance Plus 3.0 


major file formats includ- 
ing Symphony,* dBase* 
TIFF,SYLK,HPGL,ASCn, 
Post&ript* EPS, and Met- 
afile* (CGM). 

Call 1 - 800-3454043 for a self-running demo 
disk and ask for AJZ-1665 
for a 3.5" version, AJZ-1688 . _ 

for 5. 25" high density, or AJZ- 
1678 for 5.25" low density. 

You’ll see all the ease and 
beauty of Freelance Plus 3.0. 

Btouse even with two full 
pages, we couldn’t show it all. 




i^LiUlusOm'elnpmrnirorporaiion l\)s(Scr4)lisarpgistefMllradFmaf1(o(Adoi)eS)'Strms,inc MetafilrisaregisterHltrademarkorDunaldH McNeil 


Sometimes, even on the best 
planned LAN, everybody doesn’t 
seem to be pulling in the same 
direction. Getting together can 
be a problem. 

Urdess you have R2LAN™- from 
the makers of CROSSTALK*. 

Sometimes a 
small change in 
your equpment 
can make all 
the difference. 

With R2LAN, when you 
co-write a document, you can 
actually co-write it. You and your 
writing partner both see the same 
thing on your own screen, and 
either of you can make a change 
from your own keyboard-and 
both of you will see it immediately. 

That’s the kind of screen-to- 
screen, keyboard-to-keyboard col- 
laboration you get with R2LAN. 

In feet, R2LAN lets you treat 
any PC on the network as if it 
were your own, iplating data 
files, troubleshooting, or just 
sharing data. 

LAN’s were meant to bring 
people together. There are greater 
benefits than Just sharing perph- 
erals and trarrkerring files. At 
least there are if you’re using 
R2LAN&om CROSSTALK. A 
small change in your equipment 
can make all the difference. 
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R2LAN' 

CROSSTALK COMMUNICATIONS 
1000 Holcomb Woods Parkway 
Roswell, Georgia 30076-2575 
404/998-3998 

K niviaum i>f Digiui Communiraiioiia AsstiriaUs. im eieei 
An NYSE listed (aimpiiir>- Fora ni{i)'iif the annual 
rp)Mirt nr fun her informaiHm call 4t>4' 442-4000. 

('Hl>S.ST.\LK i> a reppsiemi trademark ofDiitiial 
(nnimuiikatinns Awn iates. Iih-. R2LAN Isa irade- 
niari of [)igiial('iinimunicalinasAs.siH-iale>, Inc. 
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The “D” WORD 



‘ ‘Downsizing’ ’ — moving mainframe computing functions to local-area-networked PCs- 
was scoffed at only a short while ago. Now, everybody’s doing it. 


O ver the past year or so, one topic 
has been quietly bubbling up to be- 
come the hottest and most contro- 
versial idea around in plaiming PC use in 
large corporations. 

That topic isn’t Lotus, networks, or 
workgroup computing; it is downsizing. 
The idea of downsizing — moving former- 
ly mainframe-resident computing func- 
tions down to local-area-networked per- 
sonal computers — ^first began to warm up 
about 18 months ago. 

I vividly and painfully recall audiences 
hooting at me when, almost 2 years ago, I 
began giving speeches about not only the 
inevitability of downsizing in large com- 
panies, but the probability that we'd be 
well into that process by the end of 1989. 

It’s no fiin being booed when you’re 
giving a speech. And it didn’t help much 
when my antagonists came up later to tell 
me that they’d liked the talk — although I 
was hopelessly off-base to think any seri- 
ous company (much less any serious 
MIS/DP planner) would even consider 
such nonsense, let alone be driving the 
process, in the foreseeable future. And by 
the end of the eighties? Maybe, just may- 
be, by the end of the nineties, but ... . 

I confess that it’s quite satisfying, if still 
not full recompense, that some of those 
same people are calling me right now to 
help plan downsizing projects at their com- 
panies. 

At the same time. I’m not very surprised 
by their gross mis-estimate of how long it 
would take us to get to the point where this 
kind of downsizing became technological- 
ly possible — as well as politically accept- 


able to U.S. corporations. 

What always fools us about change in 
the personal computer world isn’t the na- 
ture of the change, but the velocity of that 
change. We consistently underestimate 
how fast things will happen. 'That’s exactly 
what happened here. 

Of course, I erred too by thinking we’d 
only be getting into the process in late 
1989. At least I was off by only a year, not 
a decade. 

CAUTIONARY STORIES My experi- 
ence in downsizing — and like everyone 
else involved with it. I’ve had limited ex- 
perience, since we’re still learning and 
making lots of mistakes — leads me to post 
several cautions for those about to embark 
on this path. 

One is that you’re going to underesti- 
mate the time involved to make the cut- 
over from the large to the small system. 
That’s an easy mie to propound, because 



anyone who’s been involved in systems 
work for a while knows that everything 
takes longer than anyone expects. But in 
downsizing, things take a lot longer than 
you’d expect. 

A famous naturalist appearing in a ftlm I 
directed 20 years ago said on-camera that 
he so loved the country he was paddling 
through that he would always give himself 
lots of time when telling friends when to 
pick him up: “If 1 think it’s going to take 
an hour, 1 say two . . . and I’m never ear-, 
ly.” I’ve long used that double-your-best- 
estimate principle in my computer work. 
However, when planning a downsizing ef- 
fort I’d say you should triple, not double, 
your estimate of the time the process will 
require. 

And you won’t be early. 

THE STRENGTH OF THE STAFF 

My second recommendation is to expand 
the list of people — and thus the range of 
expertise — ^you get working on the project. 
At the least, you’ll need a mainframe wiz- 
ard, a PC wizard, and a LAN wizard on the 
team. Should you decide, for instance, that 
Mr. X can be both your PC guru and your 
LAN guru, you’ll more than likely miss 
the subtle but important inputs you get 
when a larger number of skilled people are 
involved in a complex undertaking. And 
you shouldn’t overlook people like data- 
security experts, office-systems analysts, 
accountants, even electricians and cable 
pullers; all of them can have very impor- 
tant roles to play in a smooth downsizing 
effort. 

Sure, it’s smart to worry about having 
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Air 

Traffic 

Control 


iii'i" 


too many fingers in the pie, too little con- 
trol over too many elements. But every 
time we try to do this quick and cleanly, 
with just a tiny SWAT team of multifacet- 
ed experts, we end up with egg on our 


faces toward the end. We discover we've 
overlooked some incredibly obvious is- 
sue — or underestimated the importance of 
some constituency among those who will 
use or rely on the new system. 


CIRCLE 203 ON READER SERVICE CARD 


TRACON. 


A 0i d rf'fgctiDn r' s -r':, it looks simple— 
just keep e'/ery piip on your scope apari as you vector mem arouro for 
afipjoa^es anO cepanures But iney Keep coming pushing you lo your 
' IwMs frc you alone mus: prevent a oreaoeo crash bet ween airliners loaOefl 
With passengers 

In this first ever mtcrocompuier simuia- 
tiorr oi a 'ermmal ''adar -pproach 
^ . I . ^ ' "s-’roi facility creaied by a PnO 

J . , . • ' ■ •' ATC sirrwiation expert anFAA 

I ■ _ '/ PfP n-. 8 T^ger..ano proles- 

\ ; *■ ' sional controllers youli 

* . •/* •• enteni'e'»<»er sanctum 0 * 

^ *• .* - air traffic contf6l 




Handle traffic on a real 
J ATC'raSa', -scope Adjust 
iraHiC loads 'rom r»o- 
nWcight levels to 
• aiive-odockVush Choose 

lOuSy pilots 01 Stoimy 
weather to test /out skiII with 
pilot errors and go-arounds 


\ FAA insitle»s compare i 

w.i>'«ijT1ier;;floliarATC!rai''efS It 
1^ ■ ai'tt^'-a.fWliStictfafficmixfrom 

^P€' Cntti10'^ei''g 747 heavies m 
contif^ sectors Los At'geles 
San'^iaT^o Miami Chicago and 
Boston Yet no experience is necessary 
a detailed manual sample scenarios arid 
an auOio cassette demo ’aoe tram yOu m 
ATC procedures and jargon 


A gBtnt^ Hardly TRACO^' ^ 

To order, call l-BOO-634-9808 
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(OA Strati Phctog/ifit c 


•X'.j > 'it.'-V'i’ SXS ii <■( •»?* 

S?S * 1 ^ 3 5 'B*!' PC e /-•••• •/P*-'* 

’•vMcj l.v ■-tfi’pc'. at 

'At* '►"If/i’li! 'Jl -'.W*' 'I SS 

.E UtAn, .Kd tf/A', i<r.'Ow'''. aOC 6 - 

-A* We •: p •••; '.»*• -. 1 / UPS 

10 •,*<. I, J- *'!!!• • 

Ml' MirrpW'- y -jt •.'•w luS! I I'J u‘. 'V 


wecS<so /7 

llnlcriKi(Lykil 


Pr-yJyty'V '•k27AL’ 

''r«<xn(.i'K .'iflAT.K- • Y>c»- J'« 


MIS ASSUMPTIONS A third problem 
comes when the process is driven by main- 
fiamers. That isn’t the cranky whine of a 
PC bigot, but the considered opinion of 
someone who’s more than once had to start 
a downsizing team’s work over almost 
from scratch because the COBOL guys led 
the project down a dead-end path. 

MIS people tend to assume that if down- 
sizing is possible, it is because there are 
equivalent tools in both environments. If 
they’re coming out of a COBOL-coded 
app in an MVS environment, for example, 
they assume that there is a set of almost ex- 
actly equivalent tools in, say, a C-and- 
NelWare world. 

Not only are they almost always mistak- 
en on that score, but their perspective then 
leads them to try to manage the process as 
a quick port, replicating on the downsized 
PC/LAN product not only the look and 


■ Mainframe, PC, 
and LAN wizards, 
data-security experts, 
even electricians and 
cable pullers have 
important roles to play 
in smooth downsizing. 


output of the former system but also the 
sy.stem design used to achieve that look 
and output on the big iron. 

This leads to the worst kind of subopti- 
mization of the new system. In making the 
transition we don’t want to write-in a 
whole new generation of bugs (though we 
sometimes do. and shouldn’t be so sur- 
prised by that). But we do want to exploit 
the advantages of the new target delivery 
system — the networked PCs. 

If all we do in a downsizing project is 
save some mainframe time by off-loading 
a job onto PCs, we’ve only done half the 
job. And we’ve shortchanged both those 
who use the new system and those who 
rely on it to run the business. HS 
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How to speed up 
your accounting 




Unlike elker softwm Hal eat tent Mil lor speed, Itlepraltd AccomUng has been 
gha foer small hesisess the heetl H seeds. 


Whether you're shopping for your 
first computerized accounting system 
or wrestling with some other "solution", 
you owe it to yourself to see why 
Bedford's Integrated Accounting 
software is acclaimed as the fastest 
and easiest ■otay to get your small 
business from transaction to report. 


Quicktosetup... 

Installation is as easy as copying the 
single program file onto a working disk 
and typing BEDFORD. 


Casftoleam... 

Within minutes you will be breezing 
through the six fully integrated modules 
using only cursor and escape keys. 
Sample data files and a self-paced 
tutorial allow you to get comfortable 
with the program before entering your 
own company's data. 

If you require additional help, our 
exclusive Comfort Guarantee provides 
free technical support and program 
updates for your first thirty days. 


Asaaptouse... 

With Integrated Accounting you'll 
need to enter transactions only once. 

Payroll, Payables 
{ bedford arxf Receivables 
data are instantly 
transferred to 
General Ledger. 
Inventory and 
Jobcost as required. 

On-screen lists 
of your chart of 


accounts, suppliers, customers, 
employees and inventory pop up 
automatically when needed. 


EDITOR'S 
CHOICE 

September 1987 

Istegrated Aecoastlsg lopped 15 oUmr 
programs to tds this prostiglees award 


If you need your bottom line in a 
hurry or a quick check of a client's 
payment status, a few keystrokes is all 
it takes to display any report instantly. 


Stopwastiagtime... 

Blast down to your nearest Bedford 
dealer or Radio Shack Computer 
Center today and, for only $249 
complete, let Integrated Accounting 
show you the easiest way to speed up 
your accounting cycle. 

Call 1-800-2S5-8361 to order. 

Timeslips interface now available. 

bedford 

making software comfortable 
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just time 
and money. 
Which is 
why we 
make a 
complete line of reliable 
tape backup systems. We 
don’t compromise on the 
details, because there’s too 
much to lose. 


A hard disk crash can 
happen at any time. What 
might have been an 
inconvenience any other 
night is a disaster tonight. 


At Everex, we know 
that lost data can mean 

more than 


r 



Everex tape backups. 
Because you can’t always 
save the day just by 
working into the night. 






48431 Milmont Drive • Fretnoni, California 


1 - 800 - 821-0806 
1 - 800 - 821-0807 in California 
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Ibm at war with 

THEWaiLD 



IBM thought it could eliminate competition by introducing the Micro Channel architecture. 
The creators of the EISA bus don’t agree. 


T he Great Bus War between the Mi- 
cro Channel architecture (MCA) 
from IBM and the Extended Indus- 
try Standard Architecture (EISA) from ev- 
erybody else is likely to be the single most 
important hardware conflict of 1989. The 
batUe really is over who controls future 
standards for the most widely used person- 
al computers in the world. 

It all started with IBM’s attempt to solve 
a serious problem it was having with per- 
sonal computers: competition. The Micro 
Channel architecture was, first and fore- 
most, IBM's attempt to eliminate as much 
competition as possible from other ven- 
dors of personal computers built around 
the dominant Intel microprocessor archi- 
tecture. 

The problem has three causes. The first 
is that IBM corporate management failed 
to understand, at the start of the 1980s, just 
how important personal computers were 
going to be by the end of the decade . 

Second, as a result of this, the company 
entrusted the development of the original 
IBM Personal Computer (introduced in 
1981) to what was — ^for IBM at least — a 
highly independent business unit in Boca 
Raton, Florida. There, relatively unen- 
cumbered by the bureaucracy normally 
surrounding future product planning at 
IBM, the IBM PC, XT, and AT were 
bom. 

The third aspect of the problem is that 
IBM’s Don Estridge and his developers in 
Boca Raton emulated much of the best 
work being done by independent entrepre- 
neurs at the time and thus built the most 
open system ever to receive an IBM label. 

P C 


Its freely available specifications made it 
easy for other vendors to develop soft- 
ware, add-in boards, and peripherals for 
it — and it also made it easy for others to 
build entire systems that would be compat- 
ible with it. 

Failure under fire The result, by 
1986, was that hundreds of vendors all 
over the world were selling PCs that were 
effectively compatible with IBM’s PC, 
XT, and AT systems, and IBM’s market 
share was declining. IBM was losing out 
to compatible competitors. That would 
have b^n bad enough even if personal 
computers had remained the “toy” market 
IBM management seemed originally to 
have thought them to be. The situation was 
much worse given that PCs were becom- 
ing a fundamental part of corporate infor- 
mation systems. 

In retrospect, it’s hardly surprising that 
IBM suffered losses when faced with di- 
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rect competition. IBM was accustomed to 
the very limited competition among tradi- 
tional , proprietary-architecture-based 
mainframe and minicomputer systems of 
the past, not to the open competition 
among increasingly standardized, com- 
modity-like microprocessor-based sys- 
tems of the future. 

IBM was never really aggressive on 
pricing. You don’t need to be when you 
have dominant market share in a ma^et 
that has very limited competition and 
therefore permits you to engage in almost 
monopolistic pricing practices. 

IBM was never really aggressive when 
it came to irmovation, either. You don’t 
need to be when, because of the lock-in be- 
tween the software and the training invest- 
ment of your customers, they really have 
no place else to go. 

^ when IBM was faced with hoardes of 
competitors offering personal computers 
that were much more aggressively priced 
or much more innovative than IBM’s, Big 
Blue had a very difficult time responding 
adequately. The company just wasn’t used 
to teal competition. 

Consider the almost-forgotten humilia- 
tion IBM suffered when it tried to regain 
territory lost to Compaq’s innovative (for 
its time) transportable system. Except for 
the hapless members of the entering class 
at the Harvard Business School who were 
ordered to buy them, hardly anyone 
bought IBM’s luggable units, (^ite sim- 
ply, they weren’t as good as the competi- 
tive product. 

By mid-decade it was becoming evident 
that if IBM had to compete on a level play- I 
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ing field with everybody else, it was prob- 
ably going to lose. Even though some of 
the compatible vendors didn’t make it, 
others quickly moved in to take their place. 
IBM’s total market share was sinking. Its 


workstation-category revenues, of which 
personal computers are the major part, ac- 
tually declined more than a billion dollars 
between 1985 and 1 986 and have yet to re- 
cover more than a fraction of that loss. 



Our Printer Sharing Unit 
Does Networking! 


Int0gr»l0a 

'bke our M««itr Switch ' . a soohisticatM 
sharing device, combmon with MsttarNat ' 
networking software lor PCs, and youve 
got an integrated solution for pnnter and 
plotter shanng.fiia transfer, eteclionc man. 
and a lot more Of course you can also 
share modems, minis, and mainframes Or 
access the rietwork remotely Installation 
and operation « very simple 
WarMtfto 

Or you can use the Master Switch to 
link any con^ier or peripheral with a senal 
or paraiel interface The switch accepts 
over 20 commands lor controlling the tlow 
ot data It may be operated automatically, 
by command, or with mteradive menus Its 
butter IS expandable lo orre megabyte and 
holds up to 64 sunultaneous jobs 'The 


Maslertink ’* utility diskette lor PCs 
comes with every unti and unlesshes ihe 
power ol the switch with Its memory-resideni 
access to the commands and menus 
^rodvctt 

We have a tun line ol connectivity solutions 
If you just want pnnter sharing, we've got 


ai^ROSE 

ELECTRONICS 


It We also have automaticswitches, code* 
activaied switches, butlers, converters, 
cables, protocol converters, mulbpleiiers. 
une cknrers, and other products 

It Btetlltnct 

At Rose Electron's, we re not saiisiied 
until you're satisfied Thai’s why we have 
thousends of cuskjmens around the world 
mctudmg large, medium, and sm^ 
businesses, lactones, stores, educational 
institutions, and federal, state, and local 
governments We back our products with 
full technical support, a one-year warranty, 
and a thirty-day money-back guarantee 

Call now for literature or 
more Information. 

(800) 333-9343 
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THE SECRET tVEAPON U nable to 
compete effectively, IBM chose to fight 
back in another manner. It set out to elimi- 
nate competition. The IBM Micro Chan- 
nel architecture was to have been the major 
weapon. Incompatible with the AT stan- 
dard and protected by a bevy of “intellec- 
tual property rights” in the form of patents 
(and an army of lawyers to enforce them), 
the MCA was supposed to be the weapon 
to slay competitors — or at least beat them 
into submission. 

IBM’s Micro Channel architecture was 
meant to become the new industry stan- 
dard — but a “standard” that was propri- 
etary to IBM. From the start, IBM intend- 
ed to use its patents as a way to prevent 
other vendors from building MCA-com- 
patible systems, or at least to control their 
ability to do so, protecting its own pricing 
or market share by making the others pay 
substantial royalties. 

The problem was that IBM neglected to 
build into the MCA anything that anybody 
really needed. The MCA offered no signif- 
icant functional capabilities or perfor- 
mance advantages over the AT design: 
MCA bus systems performed no better 
than AT bus systems with comparable 
clock speeds and disk drives. At best, IBM 
could weakly claim potential advantages 
due to the MCA’s 32-bit data path or its 
multimaster capabilities. 

With the introduction of the Extended 
Industry Standard Architecture last fall, 
however, IBM’s competitors were able to 
promise all the still-hypothetical advan- 
tages of the MCA and more. The EISA 
specification not only has the same techni- 
cal advantages, but it also offers strict up- 
ward compatibility with existing AT-bus- 
standard cards. 

As EISA starts to deliver on that prom- 
ise in 1989, the ultimate battle between 
IBM and its competitors will be waged. 
Given how badly things have gone for 
IBM thus far, it is hard to see how EISA 
can fail to make things even worse for the 
company. For users, however, EISA 
promises to be a real standard that will en- 
hance competition and accelerate innova- 
tion. Perhaps it will also finally convince 
IBM management that it is more worth- 
while to compete effectively than to elimi- 
nate competition. Everyone — even 
IBM — would benefit in the end. 38 
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TO ORDER, CALL 800-255-9971 

International inquiry : 213-888-9100 
Technical supp^ : 213-888-0269 
FAX : 213-888-6687 


ALTEC 

Technology Corp. 


5751 RIckenbacker Road 
LosAngelaa, CA 90040 
MON-FRI 9-6 
SAT 10-4 


Why Pay More? 

“You can have the power and performance 
of the IBM PC/AT for half the price.’’ 
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• 8088-1 PROCESSOR 

• 4.77/10 MHz DUAL SPEED 

• (40K ram 

• 150W POWER SUPPLY 

• 1 SERIAL/1 PARALLEL/1 
GAME PORT 

• CLOCK / CALENDAR W / 
BATTERY BACKUP 

• 84-KEY KEYBOARD 

• 360K FLOPPY DRIVE 

• PHOENIX BIOS 


* 80286 PROCESSOR RUNNING AT 
6/10 OR 12 OR 16 MHz 

* 512K RAM 

* 80287 SUPPORT 

* DUAL HDD/FDD CONTROLLER 

* CLOCK/CALENDAR WITH BATTERY 
BACKUP 

* 200W POWER SUPPLY 

* 1 SERIAL/1 PARALLEL PORT 
•1.2MB FLOPPY DRIVE 

* ENHANCED 101 KEYBOARD 

* PHOENIX/AWARD BIOS 


ALTEC ZIP -386/16 $1795.00 
ZIP -386/20 $1995.00 


*80386 PROCESSOR RUNNING AT 
6/8/16 OR 20 MHz 
•1MB RAM (EXPANDABLE TO 8MB) 

• 80287 / 80387 SUPPORT 

• DUAL HDD/FDD CONTROLLER 

• CLOCK/CALENDAR W/BATTERY 
BACKUP 

• 200W POWER SUPPLY 

• 1 SERIAL/1 PARALLEL PORT 

• 1 MB FLOPPY DRIVE 

• ENHANCED 101 KEYBOARD 

• PHOENIX/ AWARD BIOS 


•All Prices and specifications are subject to change without rtotice. 
•ALTEC can not be responsible for errors In typography or photography. 


•We reserve the right to substitute equivalent parts. 
•All brand of product names are trademarks or regis- 
tered trademarks of their respective company. 


ALTEC-XT/10 TURBO 
SYSTEM $595.00 


ALTEC-286/10 $ 875.00 
ALTEC-286/12 $ 975.00 
ALTEC-286/16 $1275.00 







SOFTLINE PRESENTS 


Software 


10/07 


219 

269 

339 

259 

549 

119 

259 

159 

129 

489 

229 

259 

229 


2m 

$ 449 
$ 469 
$ 389 
5,B8 $ 309 
[•IhS 189 
$ 429 

^ $ 179 
$ 479 


Word Processing/ 
Desktop Publishing 

Microsoft Word 
Multimate Advantage II 
Lotus Manuscript 
Office Writer/Speller 
Pagemaker 3.0 
PFS:Professional Write 
Publisher’s Type 
Foundry 
SPF/PC 
Sprint 

WordPerfect 5.0 
Wordstar Pro 5.0 
Wordstar 2000+ 3.0 
'X^^lllihieiv 
Database Systems 
Clipper 
DBase IV 
Dataease 
DataPerfect 
Foxbase Plus 

PFS:Professional File ’ 

R Base for DOS 
Spreadsheets/ 
Integrated Packages 
Allways 
Lotus 1 -2-3 
Lotus Agenda 
Lotus Hal 
Lucid 3-D 
Microsoft Excel 
Microsoft Works 
O&A 
Quattro 
Smart System 
Supercalc 5 
Lotus Symphony 
Communications 
Carbon Copy+ 

Crosstalk XVI 
Crosstalk MK4 
PC Anywhere III 
Procomm Plus 
Relay Gold 
Smarterm(Persoft) 
Smartcom III 
Statistics 
SPSS/PC+ 

Statgraphics 2.6 
Systat 4.0/ 
with graphics 
Desktop Environments 
MS Windows 286 
Sidekick PLus 


$ 699 
$ 479 

$ 519/679 


Graphics 

Chartmaster 
Design CAD 
Diagraph 
Diagram Master 
Lotus Freelance Plus 
Graph Plus 
Micrografx Designer 
HahrafiifQraphics 
MS Chart 

PC Paintbrush Plus 
Picture Perfect 
Presentation Pak 
Publishers Paintbrush 


UflEDITQR’S 
CHOICE I 

. logos below 

lArnwflro* FmiilAfinn RnArris 


$ 219 
$ 159 
$ 259 
$ 209 
$ 329 
$ 329 
$ 449 

™ $ 269 
$ 89 
$ 199 
$ 229 
$ 159 


Hardware 

Computers 
AST Premium 286 

Samsung S500 


yfe $1475 


Project Management 

Harvard Total P.M. Ill $449 

Microsoft Project 4.0 $ 329 

Superproject Plus $ 289 

Timeline 3.0 $ 349 

Languages/Utilities 

Fastback Plus 2.0 $ 99 

Lattice C $ 229 

Norton Advanced $ 79 

Microsoft C $ 299 

Mace Utilities $ 65 

MS Fortran 4.0 $ 299 

Cuick Basic/Ouick C $69 

Turbo Basic $ 65 

Turbo Pascal 5.0/Turbo C $ 99 

Turbo Pascal Prof/C Prof $ 169 

Accounting 

AccPac BPI $ 279 

Great Plains S 499 

Peachtree Complete II $ 159 


40Meg w/EGA 

$1675 

Toshiba laptop T1 000 

$ 850 

Multifunction Boards 



AST Advantage 



Premium(512k) 

$ 329 

AST 6 Pak Plus {64k) 

$ 

129 

AST Rampage/2 (Ok) 

$ 

189 

Everex RAM 4000 

$ 299 

Inboard 386AT 

$1129 

Inboard 386PC 

$ 

799 

Intel AboveBoard Plus 


call 

Display Boards 



ATI EGA Wonder x 800 

$ 

249 

Paradise VGA Plus 

$ 

289 

AST VGA 

$ 

279 

Modems 



Hayes 1 200/1 200B 

$ 

299 

Hayes 2400/2400B 

$ 

449 

Practical 1200 Internal 

$ 

79 

US Robotics 2400B 

$ 

159 

Ventel 2400/2400B 

$ 

389 

Intel 2400B/2 (PS/2) 

$ 

279 

Networking 



Arcnet Board - SMC 

$ 

149 

Novell Adv.Netware 286 



2.12 

$1950 

Novell ELS 

$ 

450 

Tops for DOS 

$ 

119 


A TTENTION CORPORA TE ROYERS: 


t/N 



FACSIMILE ORDER SYSTEM 
(718) 438-231 5 or (718) 972-8346 


Your Corporate Purchase Order is guaranteed priority hand- 
ling when you "fax" it in via our exclusive SOFTLINE FAXPE- 
DITE service. Inquiries, RFP's and other communications will 
also receive prompt attention. 

A TTENTION INTERNA TIONAL BUYERS: 

w7r^MW global order system 

627-30170 or 910-240-3918 
Int'LFax lines (71 8) 438-231 5 or 972-8346 

SOFTLINE TELXPEDITE insures prompt response for all your 
orders and inquiries. Payments may be made by bank check, 
wire transfer. Mastercard or Visa. Goods are shipped via Air 
Mail (recommended for small orders) or Air Frieght. Add freight 
costs to prepayment, or goods are shipped freight collect. 


Emulation Boards 

AST 5251 -11+ $ 629 

IRMA II PCA/MCA S 725 

Monitors 

Amdek410A $ 149 

NEC Multisync II $ 629 

NEC Multisync GS $ 249 

Princeton HX-1 2+ $ 439 

Princeton MAX-1 2E $ 149 

Samsung Color $ 239 

Zenith ZVM 1490 $679 

Printers/Plotters 

Dest PC Scan 2020 $1 499 

Epson FX-1 050 $549 

Epson LQ-1 050 $829 

H-P 7475A $1499 

Epson L(3-50b $ 379 

NEC 5300 $ 899 

NEC P2200 $ 389 

Okidata 320 $ 375 

Okidata321 $ 519 

Okidata 393 $1 050 

Okidata 293E $ 675 

Panasonic printers call 

Complete Hand Scanner $ 1 69 

Toshiba P321SL $529 

Toshiba P341SL $ 719 

Toshiba P351SX $1075 

Logitech Scanman $ 209 

Mass Storage/Backup 

Bernoulli II Dual $1750 

Irwin Tape drives call 

Mountain 40MB Int.Tape $ 389 

Plus Hardcard 20 TT); .$ 525 

Plus Hardcard 40 raa $ 669 

Seagate ST251 -1 $ 479 

Seagate ST225 w/int. $ 289 

Seagate ST238 w/int. $319 

Sysgen Bridge $ 299 

Input Devices 

Keytronics KB1 01 keybrd $ 99 

Logitech Hi-Rez Mouse $ 99 

Microsoft Mouse $ 1 09 

PC Mouse w/Paint $ 99 

Accessories 

Curtis Ruby 
Datashield S-100 
Logical Connection 
Masterpiece Plus 
256k Ram set 
8087 math chip 
80287-8/80287-10 
80387-16/80387-20 


59 
69 
449 
125 
call 
$ 119 
$259/299 
$459/519 
*CALL FOR SHIPPING COST 


Celebrating 5 years of Excellence 



VISA 



Customer service hours: 9am - 5PM EST Mon.-Fri. 

In New York State and Inti Call (718) 438-6057 

FREE SHIPPING on all orders over $1 000, credit card and prepaid orders. 

TERMS: All returns require prior authorization • 20% restocking fee on returns • PO's accepted from qualified organizations • Visa or Mastercard add 3% • C.O.D., Cash, Money order or bank 
check only — add $5,00 per order • Prepaid company or personal check — allow 2 weeks to clear • Shipping via UPS surface — add M OO per item: UPS Blue- add $12 per item • All prices 
subject to change: call for current prices • Int'l — freight additional. 


1333 601h Street 
Brooklyn, NY 11219 
TELEX: 627-30170 or 910-240-3918 
FAX: (718) 438-2315 
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Seek and ye shall 

FIND—BUT HOW? 



Stuffing a disk with megabytes of useful and fascinating information is easy. Finding the 
information thafs useful and fascinating to you is the hard part. 


W ith the help of CD-ROM, giant 
hard disks, and other storage 
technologies, you can now put 
gigabyte upon glorious gigabyte of infor- 
mation at your fingertips. The catch: How 
do you winnow the wheaty information 
you really need from the enormous pile of 
data chaff? There are so many different an- 
swers that an unheralded guerrilla war is 
erupting for dominance in search and re- 
trieval software. So far there’s nothing that 
even remotely resembles a standard; no in- 
dividual product seems to hold even as 
much as 10 percent of this fragmented 
market. In part that’s because the software 
remains in the dark ages. 

OLD AS THE WORD The problem of 
text retrieval is as old as the written word. 
Over the ages, scholars and librarians have 
developed and refined elaborate indexing, 
abstracting, cross-referencing, and cata- 
loging systems. But the computer permit- 
ted — and demanded — utterly new and 
vastly more powerful methods of finding 
relevant information. 

These techniques showed up fust in on- 
line databases — from which most of to- 
day’s retrieval tools are all too obviously 
descended. Most of the early model re- 
trieval software was so dreadful it spawned 
a cadre of trained specialists; inexpert us- 
ers’ stumbling over question-maik-prompt 
interfaces could run up charges resembling 
the gross national pr^uct of third-world 
countries. With the advent of the personal 
computer, the software got marginally bet- 
ter — in many cases, via the expedient of a 
PC-resident shell that helped bring order to 


the chaos of the multifold ugly faces pre- 
sented by distant mainframes. 

The techniques of retrieval soon migrat- 
ed to PCs in such products as Zylndex and 
GOfer, which allow you to search through 
your own files via Boolean AND, NOT, 
and OR means as well as such non-Bool- 
ean terms as NEAR. GOfer uses bmte 
force to search in much the same way as a 
word processor; Zylndex, on the other 
hand, must create and store information 
about each file in an “inverted index’’ be- 
fore it can search. The problems with in- 
dexing are its demands on disk space and 
the user’s memory; forgetting to index a 
file renders it nonexistent for search pur- 
poses. But once an index is ready, it speeds 
up searching enormously. Whether index- 
ing is a good idea for changeable data can 
be a tough call. 

But CD-ROMs are so inherently slow 
that any retrieval software worth its salt 
must make use of indexes — extensively. 



In fact, the indexes themselves — what 
they contain, how they’re structured, and 
how they relate to the physical layout of 
the disk and the text stored on it — are cru- 
cial to retrieval performance. For exam- 
ple, indexes can be carefully structured to 
avoid making the long head seeks that are 
the bane of CD-ROM access times. 

Current CD-ROM software, alas, tends 
instead to rely on quick-and-dirty ways of 
improving performance. If, for example, 
you’re creating a single disk with the con- 
tents of 40 separate books, you can set up 
30 or 40 separate indexes and allow users 
to search only one at a time — ^reasonable 
enough if the separate databases contain 
wildly disparate information. But Micro- 
soft’s Programmer’ s Bookshelf uses a 
variant of this technique to the detriment of 
the product. Want to search the whole disk 
for every reference to interrupt 1 7? No can 
do: it’s up to you to search through nine 
separate sections. 

But that’s a minor problem. The key 
question with any big collection of data is 
how the user gets relevant information. 
Speed isn’t simply a mechanical function 
of the retrieval engine; it’s a question of the 
user interface as well. 

Let’s say, for example, you’re looking 
for articles about using CD-ROM in the 
real estate business. You perform a typical 
search on CD-ROM AND REAL ES- 
TATE. The software finds 50 “hits” — ar- 
ticles that match your search. 

At this point the software might show 
you an abstract or title for each article it’s 
found. It might even let you search through 
each article and find the words you 


PC MAGAZINE ■ J A N U A R Y 3 1, 1 9 8 9 
85 


Copyrighted material 




VIEWPOINTS 


■ STEPHEN MANES 


searched on. But the catch — critical when 
hundreds of “hits” are on the list — is that 
it probably won’t arrange the material in 
any useful order. You could search more 
narrowly — by taking the current search 


and restricting it with, say, SEARCH 1 
AND PROPERTY VALUES— but that 
runs the risk of eliminating articles you 
really might want to look at. So you’re 
forc^ to look through virtually every arti- 


cle if you want to be thorough. 

But what if the software made some 
guesses — based on, say , the number of ap- 
pearances of your search words in each ar- 
ticle relative to its length? The program 
could then present you with the articles it 
suspects are most relevant at the top of the 
list and the least relevant items — likely 
‘ ‘false hits’ ’ — at the bottom. 

And studies show that even trained 
searchers miss lots of relevant articles. 
What if the computer could actually ana- 
lyze the articles you have found to help 
find the ones you overlooked — for exam- 
ple, by noticing that certain words appear 
with significantly more than random fre- 
quency in the articles you’ve found and 
then generating a search based on that in- 
formation? 

Algorithms to do this have been around 
for a long time; implementations are 
scarce, in part because experts differ on 
their effectiveness, in part because such 
analysis can be extremely slow. But here 
again, indexing techniques might come to 
the rescue. If the index contained most of 
the content analysis already, response 
could be speeded significantly. 

Indexing optimization aside, there are 
other ways of improving performance. 
One is to buffer intermediate results in a 
big chunk of RAM, on the theory that you 
may want to “go back” and check out 
something you’ve already seen. So far 
most CD-ROM software doesn’t work that 
way; just moving the cursor through a list 
of topics in programs such as Microsoft 
Bookshelf often causes annoying waits. 

Another technique (ripe for OS/2) is the 
idea of background queuing of information 
as you work in the foreground. The idea is 
to keep pouring likely information into 
RAM even while you’re just reading the 
screen, deciding what to do next. If, for 
example, your search came up with 50 
items, the full text from those items would 
begin to be yanked from disk into RAM 
even before you asked for them in a sort of 
“prefetch cache” arrangement. 

Then there’s hypertext — but fortunately 
I’m out of space. No matter: the develop- 
ment of text retrieval is still in its infancy, 
with plenty of time to add heft and sinew as 
it grows up. If you want a real challenge, 
think about how we’re going to retrieve 
graphics and sound. OQ 


In Touch with Tomorrow 

TOSHIBA 

America’s #1 Source for Lap Top Computers and 24-Pin Printers 

When you think of the number one name in lap top computers and 
24-pin printers you think of Toshiba. And when you think of superior 
service, availability, and pricing you think of Sefco. Now there’s many 
reasons to contact Sefco when you need Toshiba products. 


Sefco Computer Products Offers 

• Nationwide service at 3 convenient locations. 

• Prompt delivery on all items stocked. 

• Incredible everyday low pricing. 

• Discount pricing on volume purchases. 

• Corporate and government purchase orders welcome. 

• Call for your free catalog. 


L.A. HEADQUARTERS 

8025 Deering Ave. 

Canoga Park, CA 91304 
Tel; (818) 888-8880 
(800) 777-1288 
Fax: (818) 883-5309 


SUCCESS BY DESIGN 

NORTH CALIFORNIA 

2682 Middlefield Rd., Unit C 
Redwood City. CA 94063 
Tel: (415) 365-7700 
Fax; (415) 365-5416 


EAST COAST 
21-54 44th Drive 
Long Island City, NY 11101 
Tel: (718) 786-2001 
Fax: (718) 786-2134 
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mmm 

Please write to: PC Magazine, RO. Box 54093, Boulder, 
CO 80322. Include your mailing label from a recent 
issue of PC Magazine for faster service. Please allow 
up to 60 days for change of address to take place. 
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The IQ Engineering Super Cartridge ONE. 
The ONLY font cartridge you’U ever need. 


If you’re one of the over 1,000,000 HP LaserJet owners, you can really 
appreciate the high quality, the speed and the reliability of that product. But if 
you’re like us, sometimes you’ve wished you didn’t have to constantly 
change font cartridges or wait for downloadable fonts. 







That’s why we set about inventing the 
font cartridge to do it all. ^ 

• 97% of all standard cartridg^'fonts in one 

• The Highest Quality Fonts. ; 

• Outstanding Documentation and 

wide support. / 

The Super Cartridge 1 offers total / 
compatibility with all models of th| HP 
LaserJet Printer family, including the original 
LaserJet as well as the LaserJet Series n and 
the Series II-D printers. 

Ask your dealer for a demo or call us at 
4(^-735-1161 for more information 


Cartridge 1. We wanted One 


The Super Cartridge • From IQ Engineering • The Smart Choice 


IQ Engineering • RO. Box 60955 • Sunnyvale • California 94086 • (408) 733-1161 

Super Cartridge aitd IQ Engirtecring arc Trademarks of IQ Engirtecrtng. HP and LaserJet are Trademarks of ihe Hewlett Packard Company. 


CIRCLE 322 ON READER SERVICE CARD 


'Mi 






»»» 







SOFTWARE 


DATABASE 

MANAGEMENT 


• UTILITIES' 


WORD PROCESSORS 


Clipper $405 

dBase IV 449 

dBase IV LAN 599 

DB-XL Diamond 107 

Eureka 99 

Genifer 188 

Nutshell 123 

Nutshell Plus 185 

Paradox 2.0 403 

PFS: Professional File 2.0 — 152 
Q&A 185 


Q&AWrite . . . 
R:Base For DOS . . 

Reflex 

VP Expert 

VP Info 


1 DIR Plus 

...$46 

Brooklyn Bridge 

. . . 69 

Carousel 2.0 

...43 

Copy II PC 

...18 

Copywrite 

. ... 59 

Corefast 

. 85 

Cruise Control 

.29 

Direct Access 

48 

Disk Optimizer 4.0 

... 37 

Disk Technician 

...56 

Disk Technician Plus 

. ... 69 

DS Back-Up Plus 

...45 

Fastback 

75 

FastbackPlus 

. 98 

Keyworks 

. 53 

Laplink -i- 

73 

Mace Utilities 

47 

Microsoft Windows 286 . . 

54 


Microsoft Windows 386 109 

Norton Commander 43 

Norton Editor 35 

Norton Utilities 4.0 47 

PC Tools Deluxe 36 

Printworks for Dot Matrix 41 

Printworks for Lasers 67 

Sidekick Plus 125 

Sideways 37 


Easy Extra $53 

Grandview 165 

Multimate Advantage II 259 

PFS: Professional Write 102 

VolkswriterS 132 

Volkswriter Deluxe Plus 59 


Smart Notes 

SQZ Plus 

Superkey 

Unlock D Plus 

Unlock Masterkey 

XTree 

XTree Professional 


Webster 

NewWorld Writer 59 

Prof. Spell Checker 32 

New World Thesaurus 37 

Word (Microsoft) 179 

Word Perfect 5.0 219 

Word Perfect Executive 117 

Word Perfect Library 58 

Wordstar Pro Pack 5.0 235 

Wordstar 2000 Plus 3.0 209 


• TRAINING - 


ACCESSORIES 


Chuck Yeager 
Adv. Flight Simulator 


$26 


MONEY MANAGEMENT 

Dollars & Sense 


Copy I 


w/Forcast $91 

I Tobias 

Managing Your Money 4.0 ... 114 


Option Board Deluxe 

$99 

MS Mach 20 Memory Plus . . 

.258 

MS Mach 20 Baseboard 

285 

Masterpiece 

79 

Masterpiece Plus 

92 


DISKETTES 

Maxell 

Sony 3’/4 S/S (100) 

Sony 3'/iDS/DD (100) 

Sony 3'/s High Density (100) 

Sony5%DS/DD(100) 

Sony 5'A High Density (100) 


LetsC 

. 38 

Mavis Beacon 


Teaches Typing 

...28 

MS Learning DOS 

...29 

MS Flight Simulator 

...29 

PC Logo 

...59 

Turbo Tutor 

...42 

Typing Instructor Encore . . 

...25 

Typing Tutor IV 

. 27 


VISA 


MMC 



MICROCOMPUTER 
MARKETING COUNCIL 


o( tt>« 

Ovect Marketing Aaaooation Me 


• No APO. FPO. or international orders please. 

■ Call Before Submitting P.O.'s. Ask tor 
National Accounts. 

• Personal and Company Checks Will Delay 
Shipping 3 Weeks. 

■ Prices. Terms & Avalability Subject to 
Change Without Notice. 

• Add 5% for C.O.D. Orders. 

• We Do Not Guarantee Machine Compatibility. 


• No Charge for VISA and Mastercard. 

• We Do Not Charge Your Card Until Your Order Is Shipped. 


You Pay The Ground Shipping 1-10# $6.00: 11-20# $10.00 

- iv ■ ■■ 


(Except Alaska & Hawaii). We Pay the Air Difference. 
■ Free Air Applies ONLY to Orders Over $100. 

' All products (including DOA's) carry manufacturer's 
warranties only. We do not honor guarantees. 


rebates, trial period privileges or promotional 
■ ly manufat 


programs offered by manufacturers. 


m 
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SOFTWARE 


INTEGRATIVE SOFTWARE 

Ability Plus $137 

Enable 2.0 352 

Framework III 419 

MS Works 76 

PFS: 1st Choice 76 

Smart Software System . . . 395 
Symphony 409 


NOVELL 

ANW/286 w/Key Card ... $1710 

SFTNW286w/Key 2975 

SFT/286LVLI w/Key Card 1899 
All Others Call 


COMMUNICATIONS 

Carbon Copy Plus $106 

CompuServe 

Subscription Kit 19 

Crosstalk XVI 87 

Crosstalk Mark IV 109 

Mirror II 33 

Remote II 87 

Smartcom II 79 

Smartcom III 136 


MICE 


LANGUAGES 

MS Basic Compiler $167 

C Compiler (Microsoft) 254 

Cobol Compiler (Microsoft) 508 


OESKTOP PUBLISHING 

Newsmasterll $38 

PagemakerS.O 472 

PFS: First Publisher 65 

Ventura Publishing 465 

PROJECT MANAGEMENT 

Harvard 

Project Manager III 349 

Microsoft Project 4.0 $279 

Superproject Expert 409 

Timeline 3.0 315 


MS Fortran Compiler 4.0 , 


PC Mouse w/Paint 


Lattice C Compiler 

(Buss or Serial) 

.$82 

Macro 

PC Mouse w/Autosketch 


Assembler (Microsoft) . 

(Buss or Serial) 

.97 

Pascal 

Omni Mouse 

.38 

Compiler (Microsoft) . . 

Microsoft 


Quick Basic 4.0 

Buss Mouse 1.0 

..89 

QuickC 

Serial Mouse 1.0 

.89 

Ryan McFarlan Fortran . 

Buss Mouse w/CADD . . . 

.104 

Ryan McFarlan Cobol . . 

Serial Mouse w/CADD . . 

.104 

Turbo Basic 

Buss Mouse w/Windows 

.119 

Turbo C 

Serial Mouse w/Windows 

119 

Turbo Pascal 5.0 

Optimouse (PC Mouse) 


Turbo Pascal Dev. Library 

w/Dr. Halo III 

.78 

Turbo Prolog 


.254 

209 
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GRAPHICS 

Designer $399 

Energraphics 199 

Freelance Plus 289 

Generic CAD w/Dot Plot 3.0 72 


SPREAOSHEET 

Cambridge Analyst $80 

HAL 89 

Lotus 1-2-3 Ver. 2.01 285 

Lotus Agenda 239 

Lotus Manuscript 289 

MS Excel 250 

MS Excel/Mach 20 Bundle 591 

MS Multiplan 4.0 110 

PFS Professional Plan 51 

Quattro 149 

Supercalc 4 278 

Twin Advanced 62 

Twin Classic 32 

VP Planner 47 

VP Planner Plus 112 


Generic Cadd Level III . . . 

Harvard Graphics 2.1 

Microsoft Chart 3.0 

News Room Professional 

Printmaster Plus 

PrintShop 

Turbo Graphix Tool Box 

VPGraphix 

Windows Draw!! 


ACCOUNTING 

ACCPACEasy 

ACCPAC BPI 

Bedford Accounting . . 
DAC Easy Accounting 

DAC Easy Payroll 

In-House Accountant . 
One Write Plus 2.0 . . . 
One Write 

A/R, A/P, Payroll .... 

Time Slips 

TimeSlipslll 


FREE 

AIR EXPRESS SHIPPING 

You Pay the Ground Shipping 
We Pay The Air Difference 
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Mailing Address: 

8804 N. 23rd Avenue / Phoenix, Arizona 85021 


ORDER LINE 

1 - 800 - 426-6659 


ORDER4JiNE 


Microsoft PC Excel SPECIALS Microsoft Word 4.0 


*179 


$250 


Microsoft PC Works 

*76 


Microsoft Windows 286 

$54 
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16 MHz. 1024K Memory. 
200 Watt Power Supply. 
Enhanced Keyboard. 
1.2 MG Floppy Drive 


1899 


Pictured Below PC 368 ♦ 


Pictured Above PC '286 Turbo 


>C^TWBb 

10MHz. 640K Memory. 150 Watt PWR Supply. 
AT Style Keyboard. 1-360K Drive. AT Style Case, 
Monographics Card w/parallel Printer Port. 
Clock Card w/Serial Port, 

Mono Monitor w/Swivel Tilt Base 


PC/286 TURBO 

12 MHz, 1024K Memory, 

200 Watt PWR Supply, 

1.2 MG Floppy Drive, 

Enhanced AT-Style Keyboard, 

EGA Monitor, AT Multi I/O Card, EGA Card 




*1713 


System w/2 Drives . . . 
System w/1-20 MG Drive 
System w/1-30 MG Drive 


System w/1.2 Floppy & 40 MG Drive .... $2097 


MODEMS & KEYBOARDS 

MIT A B Switch Box (Par/Par) 

MIT I/O Serial Clock 

MIT I/O Serial-Parallel 

MIT Monographics Card 

MIT AT Multi I/O 

MIT XT Multi I/O 

MIT 1200B Modem (INT) with Software 

MIT 1200B Modem (EXT) with Software 

MIT 2400B Modem (INT) with Software 

MIT 2400B Modem (EXT) with Software 

MIT Enhanced Keyboard 

MIT VGA Monitor 


MIT MONITORS, CARDS, 

Turbo W/640K 1 1 Drive $550 

Turbo PC/XT W/360K& 2 Drives 625 

Turbo PC/XT W/360K & 1 Drive & 20 MG 825 

Turbo PC/XT W/360K & 1 Drive & 30 MG 849 

PC 286 12 MHz Zero Wait State W/1024K, 1.2 Floppy Drive 1190 

PC 286 12 MHz Zero Wait State W/1024K, 1.2 Floppy Drive 40 MG 1575 

MIT Amber Monitor W/SW Tilt 95 

MIT Color Monitor 235 

MIT EGA Monitor 345 

MIT Auto Switch EGA Card 139 

MIT Color Card 49 

MIT VGA Card 229 
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PRINTERS 

Okidata 

$345 182+ 

599 292E 

749 293E 

885 294 

Call 320 

3475 321 

390 

,149 391 

-165 Laserline 6 

299 Panasonic 

395 1080 1 M2 

329 1091 1 M2 

465 10921 

505 1524 

, 395 1592 

309 1595 

485 3131 

3151 

355 Laser 4450 

289 Star Mlcronlcs 

,555 NX 1000 Rainbow 

-175 NX 1000 

NX 15 

-445 NX 2400 

,515 NB2410 

Toshiba 

1785 321 SL 

1085 341 SL 

1525 351 SX 

Page Laser 

MODEMS 

07 g Anchor 

P 3 II 1200 B w/sottware 

1200 EXT 

2400 B w/software 

*29 2400 EXT 

279 Hayes 

'200 

1200B 

■ 2400B 

Prometheus 

1200B w/Software 

$290 2400B w/So(tware 

305 2400G 

289 us Robotics 

Password 1200 

Courier 2400 

Courier 2400E 

HST9600 

/ SPORTSTER 2400 B 

^ ^ w/software 


COMPUTERS 

AST 

Model 80 

Model 140X 

Mode! 3320 

Other Models 

NEC 

MuitispeedELII 

MuitispeedHD 

Toshiba 

T*1000 

T-1200F 

T-1200H 

1200FB 

1200HB 

T-3200 

T-5100 

MONITORS 

Amdek 

210A 

410 

432 

NEC 

Multisync II 

Multisync Plus 

Multisync XL 

Monographic System ... 

Other Models 

Princeton 

Ultrasync 

Ultrasync 16 

Max 12 

Maxis 

Samsung 

Sony Multiscan (1303) 
Mitsubishi 

Diamond Scan 14” 

Zenith 1490 

HARD CARDS 

Plus 

20 MG 

40 MG 

Passpor120MG 

KEYBOARDS 

Keytronics 

KB5151 

KB5153 

KBIOlPlus 

American Power Si. 
330 XT 

450 AT 


DISK DRIVES 

Bernoulli Box 

10 Meg 

20 Meg 

40 Meg 

Beta Ext. 20 MG 

Betaint, 20 MG 

Seagate 

20 MG wA/VD Controller . . 

251-1 

Other Models 

Teac 

1.2 MEG AT 

Floppy F55 BV 

Toshiba 

3.5Dr720K 

3.5 Dr 1.4MB 

BDARDS 

AST 

Hot Shot 

Six Pack Plus W/384K 

Xformer 

AT Rampage 

VGA 

VGA Plus 

ATI 

EGA Wonder 

VIP VGA 

Hercules 

Color Card 

Graphics Card Plus 

Incrilor 

Intel 

Above Board Plus 

Inboard 386 PC 

Inboard 386 AT 

4020 Above Board 

80287-6 

80387-16 

Orchid 

Pro Design 

Pro Designer 800 

Tiny Turbo 

Twin Turbo 

Paradise 

Autoswitch 350 

VGA+ 

VGA Professional 

Video-7 

Fastwrile VGA 

VGA 

Vega Deluxe 

V-RAM 


Alps 

Allegro 

ALQ224E 

ALQ324E 

2418 

Other Models . . . 
AST Turbo Laser . 
Citizen Printers 

120D 

180D 

MSP 40 

MSP 45 

MSP 50 

MSP 55 

Premier 35 

Tribute 124 

Olconix 150 

300 

Epson Printers 

FX850 

LQ500 

LQ850 

LX800 

FUJITSU 

DX2300 

DX2400 

Hewlett-Packard 
LaserJet Series II 

PaintJet 

ScanJet 

NEC 

P2200 

P5200 

P5300 

Other Models , , . 


Altec Passive Hub 

AQUIU 8 Port Active Hub 
AQUILAArcnetCard 
SMC Mdl 110 Arcnet Card 


Other Boards 


FREE 

AIR EXPRESS SHIPPING 
You Pay the Ground Shipping 
We Pay The Air Difference 
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HARDWARE 





WHEN YOU CONSIDER DATA BACK-UP MEDIA FOR YOUR SYSTEM, TAKE A LOOK AT THESE FACTS THE PHI LI PS 
CASSETTE FORMAT GIVES YOU THE GREATEST CAPACITY AT THE FASTEST TRANSFER RATE. PLUS THE HIGHEST 
RELIABILITY AND A COST-EFFECTIVE MEDIUM. ALL AVAILABLE IN A 3V4" FORM FACTOR. BECAUSE WE PUT THE 
TAPE TENSIONING AND GUIDE MECHANISMS INSIDE OUR DRIVE, INSTEAD OF WITHIN THE MEDIA ITSELF, WEVE 
EUMINATED A MAJOR CAUSE OF LOST DATA. OUR SERVO-CONTROLLED DC MOTORS MAINTAIN CONSTANT TAPE 
TENSION AND SPEED SO OUR ERROR RATES ARE THE ABSOLUTE LOWEST. AND OUR NEW CT-600N CASSETTE TAPE 
CAN RELIABLY STORE UP TO I55MB OF DATA IN ONLY 23 MINUTES. WHEN YOU CONSIDER ALL OF THIS USING 
ANYTHING ELSE WOULD JUST BE BACKING UP. 



TEAC. 


BOSTON (5081 683-8322 DALLAS |214| 231-88M ROCKY MTN I6G2I 242-4025 13031 427-3443 I'Xni 532-2111 SAN JOSE 14081 432-7224 LOS ANGELES (213) 727-76B2 726-0303 CANADA FUTURE ELECTRONICS INC (S14| 694-7710 

CIRCU 501 ON READER SERVICE CARD 


THE $1195 A^STAR 



YOU WONT FIND A BETTER 
80286 SYSTEM VALUE ANYWHERE. 


Looking for a better value in PC/AT 
compatibies than our A^Star is like 
looking for a needle in a haystack. 
You're more apt to come up with a 
case of hayfever. 

The A*Star was the world’s fast- 
est, most inexpensive AT compati- 
ble when it was introduced in 1986. 
Today, thousands of satisfied cus- 
tomers later, the AwStar is equally 
weD known for its rock solid reliability 
and unparalleled manufacturer support. 

Dollar for dollar, the A#Star gives 
you more of what you want in a low 
cost AT compatible — a multi-speed 
CPU (6, 8, 10, 12, & 14/16MHZ), your 
choice of “soft” or “firm” touch k^- 
boards, super high speed disk options 
and a hefty 220 watt power supply. 
Best of all, the AtkStar is quality built 
right here in America by Wells Aneri- 
can Corporation — a company with 


r ANA*SnRF0R0NUr$1195? *! 
■ THATS NOTHING TO SNEEZE An ■ 

I Sure, you can buy a knock-oH clone tor a few ^ 
I dollars less, but you'll never find an all- U 
I around better value than the A* Star. 

I I'mtliedofsneezinglSendmeacoinptele'^ 
I Information package Including pricing | 
I and available options. | 

> NAME: I 

j CXIMPANY: ' 

j PHONE; ! 

I ADDRESS: , 

I CITY: I 

• STATE: ZIP: I 



* Sunset Brrulevard • West Columbia, SC 29169 " 

k. J 


(BM, Psraonal Computer AT and AT are trademarlQ ol Iniamabonai Buainaes Machirtes Corporabon. 'Some restrictions appty. Details available on request 



more PC manufacturing experience 
than anyone else. 

Impressed? Why not try out an 
A-* Star for yours^. Call us today to 
arrange a no obligation 31-d<qr trial* 
at your home or office. 


THE ROCK-SOUD, RELIABLE AaSIAR. 
Available in multi-speed MASMHz models. 


CIRCLE 238 ON READER SERVICE CARD 





i: Block Levy 
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■ COVER STORY ■ BRUCE BROWN AND JOHN DICKINSON 


it comes to processing power and perfor- 
mance, nothing beats today’s 80386-powered desktop PCs. But 386 
power isn’t at the top of the charts when it comes to sales volume, 
and for good reason. The largest bulk of new computers goes not to 
power demons but to midrange users whose needs are easily met by 
the rock-steady performance of an 80286-powered PC. 

Most 286s are slower and less powerful than their 386 brethren. 
The vast majority run at clock speeds of 10 to 1 2 MHz. Some newer 
ones use 80286 chips, made by Harris Semiconductor or Advanced 
Micro Devices (AMD), that are capable of speeds of up to 20 MHz. 
But just when 286s caught up with 386s in the 20-MHz zone, 386s 
emerged running at speeds of up to 25 MHz and are expected to 
reach 33 MHz within the next year. 

Despite speed issues, the most compelling motivation for buying 
a 286-based PC still exists: 286s cost a great deal less than equivalent 
386-based models. That cost difference comes from two sources: the 
higher price of 80386 processors and the higher cost of the more 
complex support system required in building 386-powered comput- 



Powerful enough 
for most applications, 
286 computers 
haven’t been knocked 
into oblivion by 
their faster 386 
competitors. Low 
price is stiii the 
biggest reason for 
the survival of the 
bread<and-butter 286. 


12-MHz 286s 
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■ IMSlHZATs 


THE EVOLUTION OF THE 
PC MICROPROCESSOR 

Before investing in an 80286-based computer, be certain 
that your (^plications can live without the benefits 
of 80386 processing. 


ers. Intel’s new 80386SX processor is de- 
signed to close that gap in the future. The 
new chip costs less than a standard 80386 
primarily because its 16-bit design lowers 
the cost of its required support systems. 
The combination should someday put 
386SX processing power into the hands of 
most midrange PC users. But the 386SX 
was introduced only last August and isn't 
yet widely available to PC vendors, so that 
day may not arrive for quite a while. 

Some people even wonder if it should 
happen. A 286-powered PC can run any- 
thing DOS can handle, although that 
means it’s stuck with those DOS limita- 
tions we’ve all come to hate. And it will 
mn OS/2 programs — ^with or without the 
Presentation Manager — just fine. About 
the only things a 286-based PC can’t do is 
run programs specifically designed for the 
80386, such as Windowsl386, VM/386, 
PC-MOS, and extended DOS prtjgrams 
including Paradoxl386. If that doesn’t 
mean anything to you, then 286 power is 
probably just fine for what you do. 

In any case, 286-powered computers 
remain an important — perhaps the most 
important — force in today’s PC market- 
place. They currently represent about 45 
percent of all PCs purchased, and most 
forecasts show that number remaining 
steady over the next few years, while 386- 
based PCs grow at the expense of the mar- 
ket share once held by 8088 and 8086- 
based PCs. In fact, if you’re worried about 
buying 286-powered PCs at a time when 
386 and 386SX power is about to become 
the right choice for midrange users, don’t 
be. \^at those numbers indicate is that 
286-powered PCs will fill the endy-level 
role of today’s 8088 and 8086-powered 
PCs quite nicely. 

ROOTS The first popular 80286- 
powered PC was the original AT intro- 
duced by IBM in 1984. When combined 
with an Enhanced Graphics Adapter and 
matching display, the AT defined the pow- 
er user’s machine of choice. With a clock 
speed of 6 MHz, an I/O and memory bus 
capable of moving data to and from the 
processor 16 bits at a time, and a 20MB 
hard disk with 40-milli$econd access 
times, the AT outperformed the 8088- 
powered XT by about six to one. Like ev- 
ery new generation of PCs, the AT quickly 


O ne of the first microprocessors was 
created not as the brain of a comput- 
er but as a clever solution to a business 
problem. In 1969 a now-defunct Japa- 
nese calculator company, Busicom, re- 
quested a still-very-funct Intel Corp. to 
create perhaps 12 integrated circuits for a 
line of electrtmic calculators. To avoid 
the cost of developing a dozen new 
chips, Intel’s Ted Hoff hit upon the idea 
of using one general-purpose device that 
could serve as the foundation of all the 
calculators. That general-purpose circuit 
became the 4004, the first successful 
commercial tnicToptDCessor. All person- 
al computers are based on microproces- 
sors th^ owe their heritage to the 4004. 

ENTER INTEL The first important 
personal computer microprocessor was 
Intel’s 8080, introduced in 1974. While 
the 4004 had registers (internal memory 
areas in which its calculations are per- 
formed) capable of storing 4 bits at a 
time, the 8080 had 8-bit registers, an ef- 
fective doubling of power. In addition, 
the 8080 had 16 address lines, letting it 
directly access 64K of memory — at the 
dme, a prodigious amount. The CP/M 



operating system, the first business stan- 
di and the predecessor of PC-DOS, 
was designed to operate on the 8080 or 
the more efficient Z80 chip developed by 
Zilog Corp. (itself founded by former In- 
tel employees). 

In 1978 Intel introduced the 8086, 
which again doubled the register size (to 
16 bits) and also added four new address 
lines, thus irareasing its direct memory- 
handling abilities to IMB. Other im- 
provements gave the 8086 about ten 
times the power of the 8080. 

Intel strove to make the 8086 as com- 
patible as possible with the 8080 by in- 
corporating all the latter’s commands 
into the instruction set of the former. 
Moreover, the 8086’s addressing range 
was divided into 16 segments of 64K 
apiece, each of which acted like the 
memory area of the 8080 to make the 
transition to the new chip easier for pro- 
grammers. 

A year after the introduction of the 
8086, Intel added the 8088 to its product 
mix. The new chip was identical to the 
8086 except that it used an 8-bit data bus 
rather than the 1 6-bit data bus used by the 
8086. The narrower bus of the 8088 
meant that it could use less-expensive 
support chips without sacrificing 16-bit 
power or 2()-bit addressing. The possible 




8086 
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savings proved so alluring that the 8088 
was selected by IBM as the brains of its 
first generation of PCs, including the PC 
itself and the XT, PCyr. and Portable Per- 
sonal Computer. 

LP TO FIVE DIGITS In 1982 Intel in- 
troduced the 80286. Although the new 
chip used a 16-bit data bus with 16-bit in- 
ternal registers like the 8086, it ran more 
efficiently. It could calculate four to five 
times faster than an 8086 running at the 
same clock speed. But the 80286's big- 
gest improvement was its superior mem- 
ory-haridling ability. Instead of the 20 
address lines of the 8086/8088, the 
80286 had 24. The four extra lines in- 
creased the maximum amount of memo- 
ry the chip was able to address by ISMB, 
for a total of 16MB. 

Like the 8086, the 80286 was de- 
signed to maintain backward compatibil- 
ity with its predecessors — in this case, by 
using two operating modes. In real 
mode, the 80286 mimicked the 8086 and 
allowed the direct addressing of I MB of 
RAM in 16 64K segments. In protected 
mode, the full I6MB addressing range of 
the 80286 was available to programs. 

The 80286 also allowed the use of vir- 
tual memory. That is, it could shuffle in- 
formation from RAM to disk memory to 
simulate greater reserves of solid-state 
memory, up a total of I gigabyte 
(1,024MB). However, the 80286 re- 
quited special support chips to handle the 
actual swapping of bytes. 

Because the 80286 was released be- 
fore the success of DOS was proven, one 
aspect of its design turned out to be short- 



8088 


sighted. Its huge protected-mode memo- 
ry was essentially off-limits to DOS pro- 
grams; software had to be specially 
written to use protected mode. 

386SX AT lAST The 80386, intro- 
duced in I98S, doubled the size of the 
80286's registers and data bus, and 
stretched its address bus to the same 32 
bits. Information potentially could be 
moved into the chip and processed twice 
as fast as with 16-bit chips, and up to4gi- 
gabytes of solid-state RAM could be di- 
rectly addressed. In addition, the 80386 
could handle up to 16 terabytes (that's a 
trillion bytes) of virtual memory. The 
chip had full facilities for managing all 
this memory built into its circuitry. 

The 80386 was designed to be back- 
wardly compatible with previous Intel 
microprocessors. To that end, it had a 
real mode, complete with a I MB ad- 
dressing limit and segmented memory. 
The chip booted up in this mode and op- 
erated in it, for all intents and programs, 
as if it were a fast 8086. 

From real mode, the chip could be 
switched into protected mode. Here it 
functioned like an 80286 except it had 
more memory and flexibility at its dis- 
posal. The protected-mode memory 
could be used as a single contiguous 
block or as segments of almost any size. 

To these modes, the 80386 added a 
new one that reflected the importance 
DOS had achieved as the chip was being 
developed. Its new virtual-8086 mode al- 
lowed the 80386 to simulate not just one 
8086 but an almost unlimited number of 
them, all at the same time. In virtual- 



80286 


8086 mode, a single 80386 microproces- 
sor could divide its memory into many 
virtual machines, each one acting like an 
entirely separate computer equipped with 
an 8086 microprocessor running its own 
DOS program. 

The 80386 also added performance- 
enhancing improvements such as 16 
bytes of prefetch cache memory to store 
the next few instructions of the program 
the chip would be executing. This small 
cache helped the 80386 run more 
stTKrothly, with less waiting as code was 
retrieved from system memory. 

In 1988 Intel created the ultimate 
compromise, the 80386SX, a scaled- 
down 80386 that loses power but not fea- 
tures. Just as the 8088 was derived from 
the 8086 to facilitate the use of cheaper 
8-bit components, Intel created the 
80386SX as a little sister to the 80386. 
Internally, the 80386SX is nearly identi- 
cal to the 80386 with full 32-bit registers 
and all the same operating modes, just as 
the 8088 is a 16-bit chip like the 8086 in- 
side its epoxy case. 

Only two major differences separate 
the 80386 from the SX. Instead of inter- 
facing to a 32-bit memory bus, the 
80386SX is designed for less-expensive 
16-bit components and a 16-bit bus. Its 
32-bit registers must be filled in two steps 
from a 16-bit I/O channel. And the 
80386SX is cheaper by about $100, mak- 
ing it a bargain of sorts for those who pre- 
fer a more leisurely computing pace. 

— Winn L. Rosch 


Winn L. Rosch is a contributing editor of 
PC Magazine. 
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became a best-selling machine. 

However, the early ATs were plagued 
by hard disk failures. Without any warn- 
ing, a user’s disk would fail, usually taking 
all 20MB of data with it (for a full report on 
AT hard disks, see “ Courting Disaster; 
The IBM PC AT," PC Magazine, April 
29, 1986), Not much would have hap- 
pened if there were only a few ca-ses, but 
the problem was widespread among hap- 
less early AT owners, and that opened the 
window to AT-clone makers that pounced 
on IBM’s vulnerable product with more 
reliable ones. 

IBM further weakened its AT product 
by continuing to run the 80286 processor at 


IBM weakened 
its AT by running 
the processor at 
a sluggish 6 MHz, 
while the competi- 
tion ran clones 
at 8 MHz and faster. 


a sluggish 6 MHz, while the compeution 
was running AT clones at 8 MHz, 10 
MHz, and even faster. And besides offer- 
ing more-reliable hard disks, the competi- 
tion offered larger and faster ones. IBM fr- 
nally relented in 1986, when it raised the 
80286 clock speed to 8 MHz and began us- 
ing hardier, IBM-manufactured 30MB 
hard disks. The AT 339 became the most 
popular IBM-made PC ever, as well as one 
of the most reliable. 

But by then the competition had a firm 
beachhead on IBM’s A'T turf and prrxeed- 
ed to run amok. Competitive clock speeds 
went up to 12 MHz, and hard disks went 
over 40MB, all the way up to lOOMB. 
More memory became standard, and op- 
tions, such as built-in serial and parallel 
ports, were added to system boards. It al- 
most goes without saying that the competi- 


tion offered better pricing and often includ- 
ed displays, display adapters, and software 
in attraetively priced packages. 

The PC A'T continued to sell well, but 
IBM’s market share had eroded seriously 
and continued to dwindle. In a bold move 
in 1987, IBM introduced its PS/2 line of 
PCs cbaracterized by the all-new propri- 
etary input-output bus that IBM termed 
Micro Channel architecture. The PS/2 
lineup included the 80286-powered desk- 
top Model 50 and the floor-standing Mod- 
el 60. Both systems sported sluggish 10- 
MHz clock speeds and were further 
hampered by slow memory chips that re- 
quired the insertion of a wait state in mem- 
ory-fetch cycles. The original PS/2 Model 
50 was also plagued by an XT-class 80- 
millisecond hard disk that just won’t do for 
serious midrange users. 

The Model 50 sold reasonably well, but 
more because of its minuscule footprint 
than anything else. The competition quick- 
ly caught on to that strategy and started 
producing 286-powered PCs that made 
economical use of desktop real estate. 
Many vendors had in fact already been 
producing real estate-efficient 286s when 
IBM ‘‘legitimized’’ the tiny configura- 
tions and boosted their popularity. 

Not true for floor-standing 286- 
powered PCs. There are a few, but the 
Model 60 stands tall though small in a mar- 
ketplace that doesn’t think floor space 
should be given up to anything less than a 
hotshot 386-based file server. 

More recently IBM introduced the 
Model 30 286, which the company has po- 
sitioned as an entry-level 286. It employs a 
standard 16-bit AT-style bus rather than 
the company’s Micro Channel architec- 
ture, a move that many industry pundits 
say means IBM is giving up on the Micro 
Channel. IBM claims the move was made 
to keep the 30 286’s price low, and its slug- 
gish lO-MHz, one-wait-state performance 
substantiates that claim. 

But the new machine does fuel the idea 
that 286s are meant for entry-level PC us- 
ers while 386-based PCs take over the 
middle range and next-generation 80486- 
based PCs become tbe top of the line. 

THIS ISSUE'S CROP This roundup in- 
cludes a baker’s dozen of recent 286s with 
clock speeds of 12 MHz. By now 12- 


MHz, 286-based PCs come in all shapes 
and sizes, and those included here prove 
the point. Nearly half, for example, are 
small-footprint machines, while the rest 
reside in standard-sized cabinets. 

Perhaps more interesting is that newer 
286-based PCs have more system compo- 
nents integrated onto the motherboard than 
older designs. Some have just the serial 
and parallel ports integrated, while others 
include a video display controller or the 
disk controller on the system board. Older 
designs use expansion slots for those com- 
ponents, leaving fewer slots for you to use 
for adding options to your PCs. 

As for performance, you may find that 
these machines are disappointingly simi- 
lar. The greatest disparities are among vid- 
eo times, and if fast video is your priority, 
you may find that a computer like the 
Northgate 286/12 is your obvious choice. 
Otherwise, brand name, expandability, 
and parts quality will distinguish the stellar 
from the earthbound. 

Certainly these 13 computers aren’t 
your only options , nor are they the least ex- 
pensive. For 21 price slashers under 
$2,000, check out “The Cheapest ATs 
Ever,” PC Magazine, February 16, 
1988. — John Dickinson 


John Dickinson is director of PC Labs. 

ADVANCED LOGIC 
RESEARCHING. 

ALR Dart 12.5 Model 30 

You gotta love a computer that stands up 
for you, even if it’s only an “entry-level” 
machine. The ALR Dart 12.5 Model 30 
can work just as well sitting horizontally 
on a desktop, but the company logo is em- 
bossed on the case sideways so that it looks 
right only when the computer is standing 
on end. Computers that stand on end must 
be powerful, right? Adding to the Dart’s 
impression of power is a drive cover that 
hides the front of the lowly floppy drive. 

The Dart 12.5 is an 8- and i2.5-MHz- 
clock-speed, one-wait-state system with a 
Phoenix Technologies ROM BIOS and 
AMD (Advanced Micro Devices) proees- 
sor chip. The interface bus mns at a con- 
stant 8 MHz for software and hardware 
compatibility. Setup is on diskette rather 
than in ROM, so whenever you change 
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The Experts in Accessories 


DIAMOND SP-1 

Switched, odapfs to duplex outlet: • 6 Outlets. 15 Amps Total 125 
Volts. 1875 Watts • Opetallng Tempeioture -40*C to + 85”C 

• Peok Pulse Powet Dissipation fti 25“C. 585.000W lot 20 
Micro Sec • Maximum Clamping Voltage (« Test Cuirent 
50A (8/M Micro Sec.) 3A0V Clamping Occurs Line to Line 
(Normal Mode) and Line to Ground (Common Mode) 

• Clamping l^sponse Time: 1 Nanosecond (1 x 10 <> sec ) 

• Dielectnc Test 3000 VAC 60 Sec • Foiword Surge Rating 

(« 25"C. 14A0 Amps loi 1/120 Sec.. LHetlme iAfaiianty 

RelaH $59.95 


CUITIS 


RUBY SPF-2 Switched; EMI-RFI tittered: plugs Into duplex outlet: 6 It 
power cord. Bunt-In Circuit Breaker • 6 Outlets. 15 Amps Total 125 Volts. 1875 
Watts • Operating Temperature: -AOX to f 85°C Peak Pulse Power 
Dissipation (a 25^. 585.000Wloi 20 MicroSec •Maximum Clamping 
Voltoge (u Test Current 50A (8/20 Micro Sec.) 340V Clamping Occurs Line 
to Line (Normol Mode) and Line to Ground (Common Mode) • Clamping 
Response Time: 1 Nanosecond (1 x 10 -9 sec.) • Dielectric Test 3000 VAC 
60 Sec • Fonmard Surge Rating (« 25”C. 1440 Amps lor 1/120 Sec. 

• Mode Noise Protection; Normal and Comnyxi Mode • Noise Reiectlon 
FrequerKv' 150KH2- 30MHZ • Attenuation' 5DB- 58(76. 

Llletime Worronty 

Retail $99.95 










EMERALD SP-2 switched 

plugs into duplex outlet. 6 It power cord, 

Built-In Circuit Breaker. 6 Outlets. 15 Amps 
Total 125 Volts. 1875 Watts From Srngle or AH 
Combined • Operating Temperature '40'C to 
+ 85°C • Peok Pulse Power Dissipation w 25^, 
585.000W lor 20 Micro Sec • Maximum Clamping 
Voltage III Text Cuirent 50A (8/20 Micro Sec.) 34(iv ^ 
Clomping Occurs Line to Line (Normal Mode) and ' 
Line to Ground (Common Mode) • damping 
Response Time 1 Nonosecond (1 x 10 -9 sec.) • Dielec- 
tric Test 3000 VAC 60 Sec • Forward Surge Rating 
III 25 C. 1440 Amps lor 1 120 Sec . Litetime Wbiiontv 

Retail $69.95 


/Ml Curtis Surge Protectors meet or exceed IEEE standords 
587-1980 Guide lor Surge Voltages m AC Power Circuits 


SAPPHIRE SPF-1 m 

Switched. EMI-RFI Filtered. 
adopts to duplex outlet: • 3 
Outlets. 15 Amps Total 125 Volts, 

1875 From Single or All Combin - ^^^k 
ed • Operating Temperolure 
40*0 to ♦ SSC • Peak Pulse Power ^^^k 
(Tissipo tion M 25*C. 585.000W lor ^^^k 
20 Micro Sec • Maximum Clamping ^^^k 
Voltage ><i Test Current 50A (8/20 
Micro Sec.)34(7v Clamping Occurs Line ^^^k 
to Line (Normal Mode) and Line to 
Ground (Common Mode) • Clamping 
Response Time 1 Nanosecond (1 x 10- 9 
sec.) • Dielectric Test 3000 VAC 60 Sec 
• Forword Surge Rating t<i 25'C. 1440 Amps lor ' 
1/120 Sec • Mode Noise Protection Normol and 
Common Mode • Noise Reiection Frequencv 
t50KH2 30MH2 • Attenuation 5(»-58D6. 
Litetime WorronN $89.95 


The Ones To Ask For 


Curtis Electronic Surge Protectors ore built to 
provide surge protection for any microcomputer 
for a lifetime. Constructed with precision, using 
advanced semiconductor technology, the Curtis 
Jewels prevent damage ta microcomputer sys- 
tems and data from powerline overvoltage 



"surges, spikes and giitches.'’Surge protection from 
the Curtis Jewels is your guarantee of the best line 
of defense for your valuable hardware and data, 
at a price that won't shock you. Get your computer 
the protection it deserves with Curtis — the experts 
in accessories. 


Curtis products are available nationally from leading Dealers. Distributors, and Retail Chains. 
In Canada: Personal Computer Assoc. Inc., RO. Box 235, Ajax, ONT, LIS 3C3, (416) 427-6612 

For the Curtis dealer nearest you call (603) 532-4123 Ext. 871 



LISTED 
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CU^IS 


30 Fitzgerald Drive, Joffrey, NH 03452 

A subsidiary of PokxJex Corporation 


All.. 

InsSco 


SpecfaBy 
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■ 12-MHZATs 



The hare-hones ALR 
Dan 12.5 Model 30 
sells for $ 1 ,795 with 
5I2KRAM. The tested 
confij’uration came 
with two serial and 
two parallel ports, 
both 25 -pin: the AlJi 
is the only machine in 
this roundup with the 
extra port. This 
computer luts a .stand 
(not .shown) to 
transfonn it from a 
desktop unit to a fltwr- 
.standing model, 
depending on your 
preference. 


your machine configuration (most likely a 
rare occurrence), you have to load the pro- 
gram from the floppy disk. 

While the basic Dart comes with 5 12K 
of SO-nanosecond memory, an additional 
1 .5MB of memory fits right on the mother- 
board. If you want to bring the system 
memory up to 2MB, this machine has sev- 
eral advantages. The memory chips plug 
into four rows of 18 chip sockets each, 
each row (techies, read “bank”) holding 
512K. Unlike some other machines that 
require you to replace your original 256- 
kilobit chips with I -megabit chips to get up 
to full motherboard memory, the Dart just 
lets you keep adding the same kind of 
chips. You aren’t left with homeless 256- 
kilobit chips. (Even though memory chips 
were scarce last year, how many people 
know of a convenient place to cash in ex- 
tras?) 

You also don’t have to bear the expense 


of buying a memory expansion board to 
get to 2MB. If you need more than 2MB, 
you’re probably running OS/2, and you’re 
probably used to paying so much money to 
get ready for that privilege, that buying an 
extra board will cause only a minor ripple 
in your budget spreadsheet. With expan- 
sion cards, the Dart supports up to 16MB 
of RAM. 

The last memory benefit in this com- 
puter’s expansion scheme is that all memo- 
ry plugged into the motherboard hums 
right along at full system speed, in this 
case 12.5 MHz. Otherwise you can load 
up a memory expansion card with expen- 
sive fast chips, but you’ll still have to live 
with the expansion bus slowing down to 
the relatively sedate speed of 8 MHz. 

The Dart uses memory in a convention- 
al manner; there are no performance-en- 
hancing tricks like memory interleaving or 
shadow RAM. 


The Dart 12.5 Model 30 as tested came 
with 512K RAM, a 30MB haixl disk, a 
1 .2MB floppy disk drive, a Hercules-com- 
patible monochrome adapter, a high-reso- 
lution amber monochrome display, two 
serial and two parallel ports, and a combi- 
nation floppy-and-RLL-hard-drive con- 
troller. With DOS this system costs 
$2,045. You can buy it without the hard 
drive, video card, display and I/O ports, 
and with no DOS for $ 1 ,795 , but the com- 
ponents you pick up for the extra $250 
make that a no^brain decision, even if you 
intend to replace some of these compo- 
nents immediately. 

One of the reasons the fully configured 
system is so inexpensive may be that RLL 
hard-drive controllers get 1 Vi times more 
storage capacity from hard disks than stan- 
dard controllers do. Since you get an RLL 
controller with the basic box anyway, 
ALR can sell a pedestrian 20MB drive that 
the controller makes into a 30MB unit. 

The tested model also included a sec- 
ond serial port — a $50 option. One point to 
note is that both serial ports use 25-pin 
connectors (the older standard), not the 
newer 9-pin style. ALR does not sell this 
machine configured with either EGA or 
VGA display boards and monitors. 

The whole point of the Dart is that it al- 
lows ALR, a company that often makes 
the news with screaming 386 monsters, to 
offer a relatively low-cost computer. 


FACT FILE 


ALR Dart 12,5 Model 30 
Advanced Logic Research Inc. 

9401 Geitmimo 
Irvine, CA 927 18 
(800)444-4ALR 
(714)581-6770 

List Price: With 512K RAM. 1 .2MB 5%- 
inch floppy disk drive, DOS 3.3, $1,795; 
with 1 MB RAM. 30MB hard disk, mono- 
chrome card and monitor, $1 ,995. Extra seri- 
al port. $50. 

In Short: The ALR Dart 12.5 Model 30 is a 
good buy in a big box from a vendor whose 
name in the last 2 years has become synony- 
mous with speed. The motherboard is a prov- 
en product that has been used on much faster 
machines. This entry-level machine is a solid 
value with name-brand components. 

CIRCLE aaa ON FEAOER SERVICE CARO 
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If you perform 
calculations, the answer 
is obvious. 

MathCAD 2.0. 

It’s everything 
you appreciate about 
working on a scratch- 
pad-simple, free-form 
math -and more. More 
speed. More accuracy. 

More flexibility. 

Just define your 
variables and enter your 
formulas anywhere on the screen. MathCAD 
formats your equations as they’re typed. 
Instantly calculates the results. And displays 
them exactly as you’re used to seeing them- 
in real math notation, as numbers, tables 
or graphs. 

MathCAD is more than an equation 
solver. Like a scratchpad, it allows you to add 


text anywhere to 
support your work, 
and see and record 
every step You can 
try an unlimited 
number of what-ifs. 
And print your 
entire calculation as 
an int^rated docu- 
ment that anyone 
can understand. 

Plus, MathCAD 
5 loaded with powerful 
built-in features. In addition to the usual trig- 
onometric and exponential functions, it 
includes built-in statistical functions, cubic 
splines, Fourier transforms, and more. It also 
handles complex numbers and unit conver- 
sions in a completely transparent way. 

Yet, MathCAD is so easy to learn, you’ll 
be using its full power an hour after you begin. 


What more could you ask for? How about 
three new applications packs to increase your 
productivity? 

The Advanced Math Applications 
Pack includes 16 applications like eigenvalues 
and eigenvectors of a symmetric matrix, solu- 
tions of differential equations, and polynomial 
least-squares fit. 

'IVvo Statistics Applications Packs 

let you perform 33 standard statistical routines 
such as multiple linear regression, combinations 
and permutations, finding the median, simulating 
a queue, frequency distributions, and much more. 

MathCAD lets you perform calculations in 
a way that’s faster, more natural, and less error- 
prone than the way you’re doing them now- 
whether you use a calculator, a spreadsheet, or 
prt^rams you write yourself. So come on over 
to MathCAD and join 45,000 enthusiastic users. 

See your de^er or call 1-800-MATHCAD 
Ext. 2776 (In MA; 617-577-1017). 



© »i MmiSd. he 


Requires IBM PC* or compatible, 512KB RAM, graphics card. 

IBM PC* Inlertulional Business Machines Corporation. 

MathCAD* MathSo*. Inc. 


CIRCLE 154 ON READER SERVICE CARD 


MathCAD* 

MathSoft, Ik., One Kendall Sq., Cambridge, MA 02139 
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12-MHz 286-based PCs: Summary of Features 

d ^ (Products listed in ascending base-price order) 




T he following commentary analyzes some of the 
terms in this table of features. The phrases in bold 
type are listed in the same order as in the left-hand 
column of the table. 

Basic configuration Because hardware vetvfors frequently 
offer a choice among various hard disk drives and monitors- 
at ditferem prices-we are reporting the price of a completely 
stripped-down model as a "basic " confi^ration. Note that these 
prices are not always strictly comparable because some ven- 
dors will not sell their computers without hard disk or monitor. 
"Therefore, when comparing products, please consult the 
" standard configuration"" prices as well. 

Floppy disk drives In each instance, a 3'/^inch floppy 
disk drive is available as an option, though there may be an 
extra charge. 

Software Included Hardware manufacturers may or may not 
bundle software with their computers. Bundled software may 
include DOS. disk caching programs, setup arxf install pro- 
grams. and various utilities. DOS is often available only at an 
additicxial cost. 

Reset switch Many computers now come with a reset switch 
allowing a cold reboot of the cximputer. 

Clock/calendar An internal, battery-operated clock/calendar 
makes it unnecessary to reset the computer s time and dale 
each time the computer is turned on. 

Standard configuration Purchasers will rKxmally want a 
more elaborate system than our "basic"" configuration. For the 
sake of price ccxnparisons. our " standard " configuration in- 
cludes 1 MB RAM. a hard disk of al least 30MB. one floppy disk 
drive, a mcxiochrome display, al least one parallel arxi one serial 
port. DOS. and a keyboard. The price of each system is followed 
by the size of its hard disk. No price appears for the Indlech 286 
5192 Power Series because the company does not provide a 
hard disk drive or monitrx. 

"tested configuration The specificaticxis (arid list prices) of 
the evaluation units depend on what configuration each manu- 
facturer has decided to send us for testing. 

Upgrades and additions to the basic configuration summa- 
rizes the distinctive features of the models that were actually 
reviewed. 

Bus dock speeds (MHz) Bus speed becomes more impor- 
tant as computers run at faster dock speeds. A crimputerb bus 
speed may actually be too fast tor expansion cards, most of 
which operate at 8 or 10 MHz. Time-out periods, srxnetimes 
called wait states, are often used to slow down the bus. 

Disk controller manufacturer and type Disk encoding tech- 
niques currently indude RLL (Run Len^h Limited) and the older 
MFM (Modified Frequency Modulation) scheme. All data is en- 
coded onto and read from your hard disk as a series of polarity- 
reversing bits representing ones and zeros. Nine such bits would 
be needed to store 12 bits of data in MFM format, and only six 
polarity changes are required with RLL format: thus. MFM takes 
more space than RLL but provides a more stable environment 
and is more commonly used. 

BIOS version and date The BIOS date Is important to those 
planning to use S'Mndh disk drives. Early BIOS versions cannot 
handle this format. 

Me m ory chip type In this context, Kb arxi Mb refer to kilobits 
and megabits, respectively. 

Chip packaging Memory chips come in a variety of styles. 
The (Xjal In-line Package (DIP) is the traditional buglike com- 
puter chip sprouting 8, 14. 24. or even 40 or more metal legs 
(evenly divided between right and left sides). Single In-line 
Memory Modules (SIMMs) are individual logic devices that are 
instalied on their own small circuit board, creating a component 
module that can be plugged into a larger device. 

RAM chips RAM chips come in two basic types: static arid 
dynamic. Dynamic RAM chips (DRAMs) cost less and are more 
common, but the trade-off is in slower processmg. 
kiferiesved memory CPLI speed is usually faster than mem- 
ory speed. Interleaved memory increases processing speed by 
splitting the memory into two or more portions. The CPU then 
sends information to a section at a time, allowing one section to 
process while another receives data. 

Shadow RAM Shadow RAM is a technology that loads sys- 
tem BIOS or video BIOS directly into fast RAM on boot-up of the 
computer. The BIOS then operates much faster. 

Oiak cache software Some companies provide software to 
fadlitale caching. Other computers can generally lake advan- 
tage of the caching facility within some version of DOS. 

FCC certifi cati on dast Two classes of FCC (Federal Com- 
municatioiis Commission) approval may be given to computers: 
Class A arid Class B. Th^ classes concern levels of radio- 
frequency interference. With Class A approval, a computer may 
be operated in a business locale. The tougher Class B rating 
allows home use as well, where computers are likely to be 
placed near radios aivi television sets. 


BASIC CONFIGURATION 

Zeos2S6/12 

AmaiPC/ZBB 

Mkra Lab 286/12 

Dell Syttem 2BII 

List price 

S995 

$1,095 

$1,197 

$1,549 

RAM 

512K 

512K 

512K 

640K 

Floppy disk drives 

One 12MB 

5V«-inch oi one 
720K3'/«-inch 

One L2MB 

5V<-inch 

One 1.2MB 

5V<-inch 

One 12MB 
5'/4-inchorone 
144MB 3'/»-inch 

Hard disk drive 

None 

None 

None 

None 

Drive bays 

Three hall-height 

Five halt-heighi 

Five half-height 

Five hall-height , 

Software Included 

Setup, diagnostics. 
EMS drivers 

Setup 

Diagnostics. 

Disk Manager 

Dell System ^ 

Analyzer 

OS/2 available 

O 

O 

O 

Optional ($325) 

Monitor 

None 

None 

None 

None 

Ports 

Oneseriai. 
one parallel 

One serial, 
one parallel 

One serial, 
one parallel 

Two serial, 
one parallel 

Slots 

Two 8-blt, 

SIX 16‘bit 

Two 8-bil, 

SIX 16-bit 

Two 8-hiL 

SIX 16-bit 

Two 8-bil, 
lour 16-bil 

Power supply (watts) 

200 

200 

200 

200 

Reset switch 

• 

• 

• 

O 

Clock/calendar 

• 

• 

• 

• 

Keyboard connection 

Back 

Back 

Back 

Back 

Keyboard cable length (inches) 

72 

72 

72 

72 

STANDARD CONFIGURATION 


Price ol monochrome system with 1MB RAM, 
hard disk, and DOS 

$1,972 {49MB) 

$2,195 (40MB) 

$2,167 (40MB) 

$3,169 (40MB) 

Price ol VGA system 

$2,667 (49MB) 

$2,509 (40MB) 

$2,907 (40MB) 

$3,569 (40MB) 

TESTED CONFIGURATION 


List price 

$2,467 

$2,450 

$2,242 

$3,019 

Upprades and addHions to the basic 
conligarallon 

1MB RAM, 49MB 
hard disk. EGA 
card and monitor. 
DOS 3 3 

1MB RAM. 40MB 
hard disk. 1.44MB 
3Vy-inch floppy 
disk drive. VGA 
card and EGA 
monitor. DOS 3.3. 
GW-BASIC 

1MB RAM. 

40MB hard disk. 
DOS 3 3 

40MB hard disk. 

VGA card and 
monitor. DOS 3.3 

Microprocnssar clock spends 

8/12.5 MHz 

6/12 MHz 

6/12.5 MHz 

6.25/8.33/12 5 MHz 

WaH states 

0 

0 

0 

1 

Bns clock speeds 

8 MHz 

6 MHz 

8 MHz 

6.25/8.33 MHz 

Disk controller mamifacliirer and type 

Adaptec (RLL) 

Western Digital 
(MFM) 

Western Digital 
(MFM) 

Western Digital 
(MFM) 

System drive capacity 

Conlroller card 
handles two floppy 
and two hard disk 
drives 

Controller card 
handles two lloppy 
and two hard disk 
drives 

Controller card 
handles two lloppy 
and two hard disk 
drives 

Controller card 
handles two floppy 
and two hard disk 
drives 

BIOS version and dale 

Award BIOS. 

Version 3.03 

Phoenix BIOS. 
Version 3.07 
(January 1986) 

Phoenix BIOS. 
Version 3.10 
(1988) 

Phoenix BIOS. 

Version 3.10 
(1988) 

System board manulscloior 

Sunlac 

Amax 

Mico Lab 

Dell 

ZB6 chip set manalacturer 

Intel 

Intel 

Intel 

Intel 






MEMORY SPECIFICATIONS 





Memory chip type 

256Kb 

256Kb 

256Kb 

256Kb 

Chip packaging 

DIP 

DIP 

DIP 

SIMM 

RAM chips 

DRAM 

DRAM 

DRAM 

DRAM 

Interleaved memory 

O 

O 

O 

O 

Shadow RAM 

O 

O 

O 

O 

"type ol cache controller 

N/A 

N/A 

N/A 

N/A 

Disk cache software 

O 

O 

O 

O 

Mailmum RAM on motherboard 

4MB 

1MB 

1M8 

4.6MB 

Masimom total system RAM 

16MB 

tBMB 

16MB 

16M6 

OTHER 

1 

Warranty 

1 year parts 
and iabor 

1 year parts. 

90 days labor 

1 year parts 
and labor 

1 year on-site 
service 

FCC certification class 

A 

B 

B 

B 


— Editor"s Choice 


-Yes O — No 


N/A — Not applicable: the product does not have this feature or is not available in this configuration. 
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ALROarl 12.5 

AnKr 

Epson 

Nnrtbfatt 

ARC 

NEC 

Zenith Z-24im 

Keypre2l8i 

Pnrtr Serits 

Model 30 

211/12.5 

Egnity II Pins 

286/12 

PrtTWto2i6 

rwwnnHMi rwi 

Model 18 

Model C 

$1,738 

$1,795 

$1,895 

$1,899 

$1,995 

$2,045 

$2,595 

$2,999 

$3,095 

51 2K 

512K 

1MB 

640K 

1MB 

1MB 

640K 

1MB 

IMS 

One 1 2MB 

0ne1.2M6 

One 12MB 

One 1 2MB 

One 1.2MB 

One 12MB 

One12M6 

One 12MB 

One 12MB 

5'/i-inch 

5'/i-lnch 

5V4-inch 

S'/i-inch 

5'/i-inch or one 

SV4-inch 

SVr-inch or one 

5V4-inch or one 

5V4-inch 





144MB3>>«-inch 


144MB 3'/»-inch 

1 44MB3'/«-inch 


None 

None 

20M8 

None 

67MB 

None 

None 

None 

40Me 

five half-ltetghl 

Five half-height 

Four half-height 

Three half-height 

Five hall-height 

Three halt-height 

Three hall-height 

Six half-height 

Six half-height 

Setup 

Setup. DOS 3 3, 

Diagnostics. 

Setup, diagnostics. 

DOS3 3. 

Utilities, video 

Setup. DOS 3 3. 

Utilities. D0S3 3. 

Video driver. DOS 


GW-BASIC 

utilities. 

DOS 3 3. GW-BASIC 

GW-BASIC, VOpt. 

driver, DOS 3.3, 

GW-BASIC 

Uicrosoll Windows! 

3.3. GW-BASIC. 



DOS 3 3 


Insta-Cache 

GW-BASIC 


286 

Microsott Works 

O 

O 

O 

O 

O 

i) 

Optional 

Optional (6300) 

O 

None 

None 

Monochrome 

None 

Monochrome 

None 

None 

None 

None 

None 

None 

Two serial. 

One serial, 

Two serial. 

Two serial. 

One serial. 

Two serial, 

One serial, 



one parallel 

one parallel 

two parallel 

one parallel 

one parallel 

one parallel 

one parallel 

Two 6-bit. four 

Two 8-bil. 

One 8-bit. 

Three 8-bit, 

Two 8-bit. 

One 8-bit. 

0ne8-bit. 

Two8-bit. 

Three 8-bit. 

halt-length 8-bit. 
six 16-bit 

SIX 16-bit 

three 16-bit 

three 16-bit 

six 16-bit 

lour 16-bit 

six 16-bit 

live 16-bil 

SIX 16-bit 

238 

200 

180 

140 

250 

150 

165 

200 

217 

• 

O 

• 

• 

• 

• 

O 

O 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Back 

Back 

Back 

Front 

Back 

Front 

Back 

Back 

Back 

72 

72 

72 

48 

72 

48 

120 

96 

72 


N/A 

$1,995 (30MB) 

$1,995 (40MB) 

$3,286 (40MB) 

$1,995 (67MB) 

$3,005 (50MB) 

N/A 

N/A 

$3,339 (40M6) 

N/A 

N/A 

N/A 

N/A 

$2,599 (67MB) 

N/A 

$4,040 (42MB) 

$5,498 (40MB) 

N/A 


$1,738 

$2,045 

$2,395 

$3,697 

$2,599 

$3,260 

$3,995 

$6,498 

$3,919 

None 

30MB hard disk. 

40MB hard disk. 

40M6 hard disk. 

VGA card and moni- 

50MB hard disk. 

42MB hard disk. 

72MB hard disk. 

EGA card and 

SOMby 

monochrome card 

EGA monitor 

EGA card and 

tor. two serial and 

EGA monitor 

EGA card and 

VGA card and 

monitor 

IndTech 

and monitor, 
two serial and 
two parallel ports 


monitor 

one parallel port 


monitor 

monilor 


8/12 MHz 

8/12.5 MHz 

6.25/12.5 MHz 

8/12 MHz 

8/12 MHz 

8/12 MHz 

8/12 MHz 

6/12 MHz 

6/12 MHz 

0 

1 

1 

1 

0.1 

0 

0.1 

0 

0.1 

8 MHz 

8 MHz 

6.25 MHz 

8 MHz 

8/12 MHz 

8 MHz 

8 MHz 

6/8/10/12 MHz 

6 MHz 

Western Digital 

Adaptec (ALL) 

western Digital 

Epson (MFM) 

Adaptec (RLL) 

Western Digital 

Western Digital 

Zenith (MFM) 

TDCorNCL 

(MFM) 


(MFM) 



(MFM) 

(MFM) 


(MFM) 

Controller card 

Controller card 

System board 

System board 

Controller card 

System board 

Controller card 

Controller card 

Controller card 

handles two floppy 

handles two floppy 

handles two lloppy 

handles two floppy 

handles two floppy 

handles two floppy 

handies two floppy 

handles two floppy 

handles two lloppy 

and two hard disk 

and two hard disk 

and two hard disk 

and one harddisk 

and two hard disk 

and one hard disk 

and one hard disk 

and two hard disk 

and two hard disk 

drives 

drives 

drives 

drive 

drives 

drive 

drive 

drives 

drives 

IndTech BIOS. 

Phoenix BIOS, 

Phoenix BIOS. 

Epson BIOS. 

Award BIOS. 

AMI BIOS. 

Phoenix BIOS. 

Zenith BIOS 

Phoenix BIOS. 

version 14.02. 

Version 3.10 

Version 3.10 

Version 2.02 

version 3.03 

Version 4.10 

Version 3.11 


Version 3.10 

(1988) 

(1988) 

(September 1988) 

(January 1988) 


(November 1987) 

(1988) 


(1968) 

IndTech 

ALR 

Western Digital 

Epson 

Northgale 

ARC 

NEC 

Zenith 

Kjypio 

Intel 

AMO 

Intel 

Intel 

AMO 

Zymos 

Intel 

Info not available 

AMD or Intel 


256Kb 

256Kb 

256Kb 

256Kb 

25eKb 

2S6Kb 

256Kb 

1Mb 

256Kb 

Dtp 

DIP 

SIMM 

DIP 

DIP 

DIP 

DIP 

SIMM 

SIMM 

ORAM 

DRAM 

ORAM 

DRAM 

DRAM 

ORAM 

DRAM 

DRAM 

DRAM 

• 

O 

O 

O 

• 

O 

O 

O 

• 

o 

O 

• 

O 

O 

O 

O 

• 

• 

N/A 

N/A 

Western Digital 

N/A 

N/A 

N/A 

Western Digital 

N/A 

N/A 

O 

O 

0 

O 

• 

O 

O 

O 

O 

1MB 

2MB 

4MB 

640K 

IMB 

1MB 

&40K 

6M6 

SMB 

16MB 

16MB 

16M8 

16MB 

16MB 

16MB 

16MB 

16MB 

16MB 


1 year parts 

1 year parts 

1 year on-site 

1 year parts 

1 year parts 

lyear pails 

1 year parts 

1 year parts 

1 year parts 

and labor 

ai^ labor 

service 

and labor 

and labor 

and labor 

and labor 

and labor 

and labor 

8 

B 

B 

B 

B 

A 

B 

B 

B 
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The AnuLX PCI2li6 is a 
lot of computer for the 
money: the company 
took iw shortcuts in 
equippinfi this 
eonventiotutl AT with 
solid, hrutuTtuime 
components. A 
stripped-down .system 
withSllK RA\i fttu’s 
forSl.im. 


They've used a slow 65-millisecond hard 
drive, minimal standard memory, and an 
acceptable but less-than-the-best video 
configuration to keep the price down. Lat- 
er on you can yank the slow drive and vid- 
eo system, put in higher-performance 
units, and load up the system memory to 
get the beefed-up machine you always 
wanted. 

The warranties for Advanced Logic Re- 
search computers cover parts and labor for 
I year. All sales are through dealers or 
OEM accounts, but if end users have to 
send a machine back to the factory for ser- 
vicing, ALR pays for shipping one way, 
matching the mode of shipment used by 
the customer. 

The Dart's user and technical manual is 
super. It has large type, lots of white 
space, clear language, and line drawings. 
This manual doesn't cover DOS or BASIC 
or anything other than how to set up and 
configure the computer, but it does the best 
job I’ve seen yet. Other vendors should 
buy copies of this manual just to see how 
well it can be done. 

If you look at the specs moderately 
closely, you'll realize that the Dart, while 
one of the lowest-priced complete systems 
reviewed in this batch, may not make 
sense on a dollar basis alone. All of the 
other systems use EGA or better, and most 
have faster drives and more memory. 
What you get here, however, is a compe- 
tent, name-brand machine, complete with 
status and the ability to reconfigure the ba- 
sic box to get a quicker drive or hotter vid- 
eo system later if you really need it. ALR 
wanted an entry-level system, and it looks 
as if it’s got a good one. 

AMAX ENGINEERING CORP. 

Amax PC/286 

There are no surprises here, at least no bad 
ones. The last thing you want when you 
buy a computer from a relatively new or 
small computer vendor is to find no-name 
parts or shoddy fit and finish. The major 
reason to buy an off-brand machine is to 
save money, not create anguish. Amax 
Engineering Corp’s Amax PC/286 saves 
you worry by offering a good deal and 
brand name parts. 

The Amax PC/286 is a 12-MHz zero- 
wait-state machine, and the unit we tested 


included 1MB of 80-nanosecond RAM. 
Its large AT-style case uses the standard- 
configuration motherboard with no I/O 
ports — they’re all on interface cards in ex- 
pansion slots. Since this machine is basi- 
cally a standard AT clone, albeit faster, 
one of the factors in judging its value is the 
quality of the components used. 

Amax Engineering hasn't taken any 
shortcuts with no-name components, al- 
though it hasn’t gone overboard with de- 
luxe ingredients, either. The Amax 
PC/286 uses an Intel 80286 microproces- 
sor with Phoenix Technologies’ ROM 
BIOS. Setup is accomplished with a disk- 
ette rather than in ROM, which is a minor 
disappointment, ea.sily forgotten once in- 
stallation is over. 

As configured for testing, the machine 
came with a 40MB 28-millisecond Sea- 
gate hard drive, a VEGA VGA card, a 
Samsung multiscanning EGA monitor, a 
Western Digital combination floppy-and- 
hard-drive MEM controller, one parallel 
port and one 9-pin serial port, and a Maxi- 
Switch keyboard. The test configuration 


also included both a 1 .2MB S'A-inch and a 
1.44MB S'/i-inch floppy drive. The total 
list price including DOS and GW-BASIC 
is $2,450. 

The Amax PC/286 comes in a big box 
and has a full set of slots, two 8-bit and six 
16-bit. The 200-watt power supply has 
four device connectors. There are five 
half-height drive bays, three of which are 
accessible from the front of the case. The 
relatively standard test-machine configu- 
ration left five slots free for future expan- 
sion. The case itself looks and feels solid, 
and everything fits well. 

The performance figures weren’t sur- 
prising, either; the Amax PC/286 scores 
were right in line with the other zero-wait- 
state 12-MHz machines. 

The Amax warranty covers I year on 
parts and 90 days on labor, a good reason 
to pray for early electronics failure. Be- 
cause labor is covered for only 90 days, it 
may not be a bad idea to run this machine 
to death at first to encourage a borderline 
part to exhibit its weakness. 

The Amax PC/286 has a brand-new 
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AinaxPC/28« 

Amax Engineering Corp. 

47315 Mission Falls Cl. 

Fremont. CA 94539 
(415)651-8886 

List Price: With5l2K RAM. l.2MB5'/4- 
inchOoppy disk drive, $i.095: with IMB 
RAM, 40MB hard disk, monochrome card 
aixl monitor, DOS 3.3, $2,195; with VGA 
card and monitor. $2,509; with 1 .2MB 5'/4- 
inch and 1 .44MB 3‘/2-tnch floppy disk 
drives. VGA card, and EGA monitor. 
$2,450. 

In Short: Amax's PC/286 system combines 
staiKlard high-performance parts to come up 
with a good deal the money. This no- 
trkks 12-MHz zero-wait-state unit in a big 
system case is the computer you might put to- 
gether yourself if you were spending your 
own money; Amax has done it for you arxl 
warranties the whde thing. 
circle 61 ON READER SERVICE CARO 


manual that is literate, instructive, and 
complete. It starts with a sensible over- 
view of computers and how they work and 
then leads into setting up the system and 
using both DO.S and BASIC. The manual 
also has a helpful troubleshooting and di- 
agnostics section as well as drawings and 
sketches of all standard components and 
boards. It's a pleasure to see a small ven- 
dor put such obvious stress on intelligent 
information for lay people. 

The only proprietary component in the 
Amax is the motherbo^. If it fails, at this 
price you could throw away the mother- 
board. keep the other components, and 
probably still be ahead of the game. Then 
you just buy a standard motherboard of 
your choice and plug in all of the leftover 
components, and you'll be up and run- 
ning. If all this talk about plugging and un- 
plugging parts and pieces sounds threaten- 
ing, you probably should think in terms of 
buying through a dealer. 

Amax Engineering is not a large com- 
pany and doesn't yet have a huge rep as a 
clone maker, but it has assembled a re- 
spectable performer at a good price. If you 
don't need the hand-holding that only a lo- 
cal dealer can provide, this is the kind of 
company that will provide you with a good 
deal on a solid machine with name-brand 
parts. 


AMERICAN RESEARCH CORP. 

ARC ProTurbo 286 

"Where'd everything go?” The first time 
you look inside an ARC ProTurbo 286, 
you might have to fight the impulse to call 
tech support and ask this. It looks as if 
pieces are missing. If you know better or 
look more closely, this system's integrated 
design provides the answer most standard 
peripheral interfaces are built right onto the 
motherboard. 

By using chips on the motherboard 
rather than cards in interface slots, the Pro- 
Turbo 286 runs cooler, requires a smaller 
power supply, and uses a small system 
box. With this unit you still have the five 
free interface slots that most AT-class ma- 
chines have available after installing a 
drive controller, an I/O card, and a video 
card. An added benefit is that the compo- 
nents integrated directly onto the mother- 
board arc able to tun at full processor 
speed, in this case 12 MHz, without hav- 
ing to slow down to the 8-MHz bus speed 


to which the add-in boards are limited. 

The ProT urbo 286 is a dual-speed 8/12- 
MHz system. It runs at a true zero wait 
state, requiring no tricks to emulate or get 
close to zero-wait-state performance. 
ARC makes its own motherboard and uses 
American Micronics' (AMI) ROM BIOS. 
You activate the setup program in ROM by 
hitting the Del key inunediately after the 
power-on self-test. 

In addition to the power supply, moth- 
erboard, and interface slots, there is room 
inside the system unit for three half-height 
storage devices, powered by a more than 
ample ISO-watt supply with three device 
connectors. 

The ProTurbo 286 comes standard with 
IMB of 80-nanosecond RAM, an auto- 
switching EGA interface, one parallel 
port, and two serial ports — one 9-pin and 
the other 25-pin. The IBM Enhanced-style 
keyboard manufactured by Chicony 
America feels Just a bit musby but is ac- 
ceptable. The tested unit also had a 50MB, 
28-millisecond hard drive and an EGA 



The ARC FroTurtw 2R6 may have only five 
expansion slots, hut because the drive 
coniroiler, the serial and parallel pons, and 
the video interfaces are all built onto the 
motherlxtard, the ixpatision slots are free in 
the ,stantlard configuration , Sellinftfor $2 .045 
with IMB RAM. this system has an IJvD MIPS 
meter on the case front — initially interesting hut 
ultimately di.straeting. 
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FILE 


ARCProTiirba286 
Ameikan Research Cofp. 

1101 Monteiey Tass Rd. 

Monterey PaiIc.CA 91734 
(800)423-3877 

List Price; With IMBRAM, 1.2MB S'/«- 
inch floppy disk drive, DOS 3.3, $2,043; 
with 30MB hard disk, monochrome card and 
monitor, $3,003; with EGA card and moni- 
tor, $3,260. 

In Short: ARCs ProTurbo 286 is a caidless 
system with alt basic functions on the tnother- 
boaid. including an auto-switching EGA 
chip set. The ProTurbo's small box is acmwd 
plewr, with the exception of a distracting 
and unnecessaty LED MIPS meter on the 
fiont. 

ancusioowHEADeRseRvtcrcABo 


monitor. The test configuration list price is 
$3,260. Take away the hard disk and the 
monitor, and the price dips to $2,045. 

The ProTurbo 286’s small case is easy 
on the eyes. The keyboard plugs into the 
bottom left of the unit’s front; it’s kept 
company by both reset and turbo switches. 
The on/off switch is also on the front, indi- 
cating a measure of tmst on the part of the 
system’s designers. 

The only off-key design note is the rela- 
tively large MIPS meter that constantly 
tracks the processor functioning in mil- 
lions of instructions per second. The three- 
digit LED display is distracting and of little 
practical use. While it is slightly interest- 
ing to observe how fast the computer per- 
forms various functions, that interest fades 
quickly, making the meter useful only as a 
turbo mode indicator; a simple light would 
suffice for this. 

ARC has distributors and dealer sites 
throughout the world to provide local (or at 
least regional) service. The warranty cov- 
ers parts and labor on the motherboard for 
2 years and on the rest of the system for 1 
year. 

The ProTurbo 286’s manual is terrific. 
It’s slick but not offensive, using oversized 
graphics to clearly depict all system parts. 
It also includes reasonable levels of infor- 
mation on setup and configuration, IX)S, 
error messages, and different installation 
options. 


DISCRETE LOGIC VS. 

VLSI CHIP SETS 

Ever ponder the circuitry alternatives computer makers 
have to choose from when designing your PC? 


A ll personal computers share a group 
of basic components. Besides a mi- 
croprocessor, PCs requite oscillators and 
timers, interrupt and DMA (direct mem- 
ory access) controllers, and a host of oth- 
er circuits. When designing a new ma- 
chine, computer engineers can choose 
between two options to bring these cir- 
cuits aixl their functions to life: discrete 
integrated circuits and VLSI chip sets. 

Discrete designs embrace an entire 
range of technologies, from basic logic 
elements such as AND and OR gates 
made from a few dozen transistors to 
complex high-level controllers that have 
tens of thousands of transistors etched 
into their silicon. The distinguishing 
characteristic of chips used in discrete de- 
signs is that they are general-purpose. 
The same interrupt controller might be 
used in a PC, a vintage CP/M computer, 
a numerical control system for a nrilling 
machine, or an intercontinental ballistic 
missile. 

VLSI chip sets use the same integrat- 
ed-circuit technology as discrete ICs, but 
they squeeze more functions onto a sin- 


gle silicon wafer — from tens to hundreds 
of thousands of transistors. More impor- 
tant, VLSI chip sets are created for one 
particular purpose: to support the opera- 
tion of IBM-compatible personal com- 
puters. They are sometimes called 
ASICs, or Application-Specific Integrat- 
ed Circuits. 

Chip sets make the computer design- 
er's life easier because all the functions 
he needs are already put together in a few 
well-documented packages. However, 
he pays for this convenience both in cash 
and in flexibility. Chip sets can be more 
costly than discrete lo^c (someone has to 
pay for their development), and they tend 
to make all conqiuters the same. The chip 
sets have the same functions in all com- 
puters that use them. If a designer wants 
to make his computer stand out, he has to 
go beyond the chip set into the realm of 
discrete logic. Consequently, many per- 
sonal computer designs use both teclml- 
ogies: VLSI chip sets for the foundation 
and discrete logic to enhance perfor- 
mance or add special features. 

— Wirm L. Rosch 


The only major limitation of the unit is 
inherent in its design. If one of the surface- 
mounted parts breaks, the whole box is 
down. But surface-mounted units are gen- 
erally more reliable than bus designs, 
largely because they run cooler and have 
fewer components, so the trade-off is obvi- 
ous and favors the integrated design. That 
doesn’t help much if your drive controller 
goes flooey, but it’s probably an indication 
of the future direction of system architec- 
ture. 

Most small-format system boxes are 
relegated to single-user workstations. By 
using peripheral interfaces on a chip, the 
ARC ProTurbo 286 gives you as much ex- 
pansion room as a standi big-box ma- 


chine without taking up all the valuable 
desk space. Ignore the MIPS meter and 
check this one out. 

AUSTIN COMPUTER SYSTEMS 

Austin 286/12.5 

“Less is mote.” “Good things come in 
small packages.” “Watch out for the litde 
guy; he’s a fast one. ’’ All these cliches ap- 
ply to the Austin 286/12. S. This computer 
from Texas fits in a small case and uses 
surface-mount technology, integrated con- 
trollers, and VLSI chip technology to pro- 
vide good performance at a low price, 
without taking over your desktop. 

The Austin 286/ 12.5 uses Western Dig- 
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hard disk, and a moniH'hromc display for only 
$1 .1195. This small fitotprint annputcr u.scs a 
Western Digital molherhtHtrd with drive 
controller, parallel and serial ports. EGA 
video interface, anti PSIT-einnpatihle mouse 
port all on the motherhtHtrd, savinp expansion 
.slots for other options . 



AinUn 286/12^ 

Austin Computer Systems 
7801 N. Lamar. #E-I98 
Austin, TX 78752 
(800)752-1577 

List Price: With IMB RAM . 20MB hard 
disk. 1 .2MB 5'/4-inch floppy disk drive, 
monochrome monitor. DOS 3.3, $1 ,895; 
with 40MB hard disk, $1 ,995; with EGA 
monitor, $2,395. 

In Short; Austin Computer Systems has a 
winning combinatian of classy ports, smart 
design, high performance, and aggressive 
pricing, all backed by a GE on-site service 
contract. How can you lose? 
CinCtESliOtrnEADEB SERVICE ono 


ital's highly integrated motherboard. The 
four expansion interface slots are free be- 
cause everything you need for the basic 
system is built onto the board, including a 
high-performance drive controller and 


Paradise auto-switching EGA circuitry. 

The computer's processor runs at either 

6.25 or 12.5 MHz. while the computer's 
expansion bus maintains a conservative 

6.25 MHz. Also standard and on the board 
are a PS/2-compatible mouse port, one 
parallel printer port, and two serial ports. 

This is not a zero-wait-state box — the 
fastest it can go is with one wait state — but 
by using a fast drive controller and shad- 
ow-RAM technology, the computer per- 
forms extremely well, especially since all 
of the components on the motherboard 
buzz along at 1 2.5 MHz. 

The motherboard can hold a total of 
4MB of memory, saving you from having 
to buy expansion cards and keeping the 
slots free as well as allowing the memory 
to work at full clock speed. The computer 
comes with 1MB of 80-nanosecond RAM 
standard. If you need to go above 4MB, 
the system can attain a total of 16MB, us- 
ing expansion boards for the upper 12MB. 

The processor chip is by Intel and the 


BIOS from Phoenix Technologies; setup is 
in ROM, the preferred method. 

The Austin 286/12.5 comes in a small 
case with four expansion slots, one 8-bit 
and three 16-bit. and room for four half- 
height storage devices. The 1 80-watt pow- 
er supply has four device connectors. 

The computer is covered by a I -year 
parts-and-lalxir warranty, which is fairly 
standard. In addition there's a General 
Electric on-site service contract, in case 
you have a problem that can't be solved 
over the phone. According to the vendor, 
most problems are completely resolved 
within 24 hours, even if a service call is re- 
quired. You may not have heard of Austin 
(Computer Systems, but G.E. is a familiar 


Austin provides 
a General Electric 
on-site service 
contract for 
problems that can’t 
be solved by phone. 


name. This arrangement is a doubly smart 
move for Austin since it gets the credibility 
of being associated with an internationally 
known company but doesn't have the ag- 
gravation and expense of an in-house 
physical service facility. 

The user reference manual provides ex- 
traordinarily complete but not overwhelm- 
ing documentation. It's not slick, but it is 
good. 

If you don't like the parts Austin uses, in 
the 286/12.5, you'll have to look else- 
where. And if a part breaks, your whole 
machine may go down as well (though the 
on-site service contract lessens this threat 
somewhat). These two limitations are the 
only concerns I'd have about buying or 
recommending an Austin to users. 

The Austin 286/12.5 is an excellent 
buy. With the on-site service from G.E., 
this may be the 286 workhorse to go for. 
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GIVE US HALF AN HOUR 
AND $299 AND WEIL 
GUARANTEE YOU A 
FULL FEATURB) NETWORK. 


That’S all it takes to turn two IBM or com- 
patible PC’s into a true network. Half an hour or 
less to install MainLan and $299 for MainLaris 

A 

complete Starter Pack. , , s , 

J '► 

And if you want 
to add 1, 2 or 
even more, it’s 
just a matter of a 
few minutes and 
$199 for each 
STARTER PACK cxtra computct 

An inexpensive way to turn your fragmented, 
unsociable collection of computers into a fully 
functioning network, sharing resources like laser 
printers and high speed processors, making files 
and data available to everyone who needs them, 
and substituting electronic mail for those Utde 
scraps of paper and expensive copies. 



FRIENDLY LAN 

As easy as MainLan is to 
install, it is even easier to use. 
The menu system lets you 
spend your time working 
instead of learning how to 
make it work. If for instance 
you want to transfer or 
manipulate files, redirect 
printer output, or send E-mail, 
just press the appropriate key 

MainLan is so friendly, in 
fact, that it’s almost not there. 
When you’re using an appli- 
cations program or dealing 
with data on another com- 
puter, MainLan is transparent, 
unobtrusively doing its job. 
There when you need it.. .out 
of sight when you don’t. 

It also has a thoughtful 
modular design that helps 
you conserve your RAM for 
programs you need. You can 
be a full-fledged member of 
the network while using as 
little as 50k. 

All of that-and performance 
that outclasses LAN’s costing 
hundreds of dollars more per 
station. 


(jQMFWlBlf LAN 

There’s no reason to limit 
your software choices. MainLan 
is true NETBIOS compatible. 
So you can run any of the 
popular network NETBIOS- 
compatible applications pro- 
grams without modification. 

THRirTYLAN 


MainLan is easy on your 
pocketbook, too. Our unique 
hardware design is much less 
costly to produce and you get 
the savings. 

And remember, you won’t 
need an expensive file server- 
MainLan offers you the choice 
of dedicated or non-dedicated 


servers. It gives you the chance 
to save hundreds of dollars. 

But don’t get the impres- 
sion that you sacrifice essential 
LAN features. Not so! You get 
an effective, easy-to-use way to 
share resources and data, that 
gets the job done in true net- 
work fashion. 

LAUDABLE LAN 

But don’t just take our word 
on it. “PC World’’ in England 
says “MainLan is a revolution- 
ary way of operating in a mul- 
tiple machine environment 
without having to make all of 
the usual sacrifices. It has the 
potential to be the low-cost 
networking standard of the 

future” The kind 
of features which 
persuaded the 
judges to award 
MainLan the PC 
MAGAZINE 
EDITOR’S AWARD 
at the 1988 British 
Personal Com- 
puter Awards. 
That’s MainLan. 


THE FEATURES 

► NETBIOS compatible 

► 4 Megabits p>er second transmission rate 

► Printer Sharing 

► Hard Disk Sharing (Virtual Drive) 

► 90 days free support 


Vcs, / v«in( to see what MainLAN’s fall-featured LAN will do for me. I understarui that I may 
return it anytime within 30 days if I am not completely satisfied 

l^ Starter Pack $299.00 + *$I0 Shipping & Handling 

_ Extension Pacfe(s) $199.00 + *$10 Each Shipping &- Handling 

TOIAL** $ • 

NAME TITLE 

COMPANY 

ADDRESS 

CITY STATE ZIP 

TELEPHONE ( ) 

Money Order or Cashiers Check COD. Visa M astercard 

Account Number Expiration date: 


Signature 

•Shipping via URS Blue **Florida residents add 6% sales tax. 

IBM a a ngatmd trademark at Intrmaiional Business Machines Corp 



EXTENSION PACK 

twgOarantee 


It’s simple. Try MainLan at 
our special introductory offer 
of $299 for the 2-PC Starter Pack 
(regularly $399) and if it’s not 
what you want in a LAN, return 
it within 30 days and we’ll return 
your money The MainLan Exten- 
sion Pack for one PC is $199. 
limit of one Starter Pack per 
customer site, please. 

CIRCLE 262 ON READER SERVICE CARD 

MainLan' 

LOCAL AREA NETWORK 

CALL 10 ORDER 
800-999*6770 

TECHNICAL INFORMAnON 
(407) 331-4407 


Payment may be by Visa MasterCard, 
money orders, cashiers checks, or C.QD.S 
Purchase Orders (hardcopies only) are 
accepted from Fortune 1000 companies, 
and educational, medical military and 
government itistallations. Please note 
method of payment below 

Mail to: 

US Sage Inc Department AJ 
2005 Tree Fork Lane Suite 125 
Longwood, FL 32750 
(407)331-4400 FAX (407) 331-4406 


us SAOK ' 
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DELL COMPUTER CORP. 

Dell System 200 


How can an upstart vendor be a conserva- 
tive choice? Simple. Take a Texas compa- 
ny that has been selling computers like cra- 
zy since I98S and is largely credited with 
legitimizing buying computers by mail. 
Add toll-free technical support, standard 
on-site service contracts, and a 30-day 
money-back guarantee. Finish with a full 
line of computer systems, peripherals, and 
supplies, and the picture begins to clear. 
Dell Computer Corp. , originally known as 
PC’s Limited, is no longer a maverick so- 
lution. Its computers aren't priced as ag- 
gressively as they used to be, but the quali- 
ty has improved. 

The Dell System 200 is a 12.5-MHz 
computer that can also run at 6.25 or 8.33 
MHz when necessary. The system bus 
runsateitherofthetwoslowerspeeds. The 
System 200 operates with one wait state 
and comes with 120-nanosecond memory 
chips. Dell manufactures its own system 
bo^ and uses Intel chips and the Phoenix 
ROM BIOS, in this case with the system 
configuration setup program in ROM. 
Dell uses no speedup techniques such as 
memory interleaving or shadow RAM 
with this computer, but the computer gets a 



FACT 


FILE 


Ddl System 200 
E>ell CoR^wler Qnp. 

9S05 Arboretum Blvd. 

Austin, TX 78759-7299 

(800)426-5150 

(512)338-4400 

Lfat Price: With 640K RAM, 1 .2MB 5Va- 
inch or 1 .44MB 3\6-inch flopf^ disk drive, 
$1 ,549; with 1MB RAM. 40MB hard disk, 
monochrome card and monitor, DOS 3.3, 
$3, 169; with VGA card and moniUN’. 

$3,569. 

In 9iort: The Dell System 200 is a 12.5- 
MHz one- wait-state computer that can also 
run at 6.25 or 8.33 MHz. The System 200 
shares the Del) family's wide range cf acces- 
sories and upgrades, toll-free telephone sup- 
port, and on-site service warranty from 
eywell Bull. This vanilla system has no 
tricks, but you can expand the motherboard 
memory to 4.6MB without adding expansion 
cards. 

ORCLEaaa ON READER SBtViCE CABO 



Dell Computer Corp. 
^(ws the extra distance 
to infonn users af?out 
everx aspect of the 
Deli System 200. This 
decal, appearing on 
top of the disk drives, 
clearly notes the 
layout of system 
components. With 
MOK RAM. this 
computer .sells for 
$1,549. 




slight performance edge on some tests be- 
cause the 12.5-MHz processor clock is 
slightly faster than one found in a 1 2-MH7 
unit. 

The large-style system box has five 
disk-drive bays, with power leads for four 
units from the 200- watt power supply. 
There are six expansion slots, two 8-bit 
and four 16-bit. The standard parallel and 
two 9-pin serial ports don't use an expan- 
sion slot, since their interfaces are built 
into the motherboard. With a video card 
and combination floppy-and-hard-drive 
controller taking up two slots, four slots re- 
main for other options. 

You won't use any of the slots for mem- 
ory unless you need gobs of it, because the 
motherboard can take an additional 4MB 
of memory above the standard 640K. This 


brings the total motherboard memory po- 
tential to 4.6MB and the system potential 
to the standard 1 6MB if you do add memo- 
ry cards. 

The standard system comes with one 
floppy drive. You can specify either a 
1 .2MB 5'/4-inch or a 1 .44MB 3'/2-iiK:h de- 
vice. The tested unit came with a 40MB 
28-millisecond hard drive, and a VGA 
video system including the adapter card 
and a Mitsubishi monitor. The total system 
price as configured, including DOS, 
comes to $3,019. 

The Dell System 200 is backed by a 1- 
year parts-and-labor warranty. When 
something goes wrong, you don’t have to 
worry about packing the machine and 
shipping it to Texas. According to a Dell 
spokesperson, 94 percent of the reported 
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THE nMAMCUl POWER 
YOU HW TO SHOW 
^MADESUmE, 






on** 


PC World's World Class Winner: 
Best Personal Management Software, 
Best Investment Software, 1985, 1986, 1987, 1988 


Andrew Tobias’ Managing Your Money 
gives you the tools you need to 
make better financial decisions. 

And it’s surprisingly easy to 
learn and use. 


over a quarter of mriTltinn Vii^m' 

Managing Your Money for mastery over their ' ' ' ' 

personal or business finances. 

Managing Your Money gets you organized. 

It keeps you on track. It helps you make the hard 
decisions with complete knowledge and a new sense 
of confidence. What’s more. Managing Your Money 
saves bookkeeping time and earns you the extra 
dollars that come with better financial management. 

But perhaps best of all. Managing Your Money 
is written by Andrew Tobias in a straightforward, 
easy-to-understand style that demystifies finance. 

You don’t have to be a business school graduate or 
a computer wiz to use and enjoy the financial power 
of Managing Your Money - you probably won’t even 
need the manual. 

“Considered by computer industry experts to be 
one of the best all-around programs ever written, 
it’s easy to use even if you’re a novice at computer 
technology and personal finance.” 

New York Daily News. "Money Talks.” 

October 4, 1987 


Clip and send the coupon with a $5.00 check to receive 
a demonstration disk that previews the power and 
simplicity of Managing Your Money and receive $35.00 
worth of coupons and rebates . . . FREE. 

Or call: 1-800-835-2246 ext. 12. 


• Sets up budget and monitors cash flow. 

• Automates payment of routine bills. 

• Writes, prints, and records checks and invoices by tax category. 

• Manages accounts payable and receivable (with aging). 

• Tax planning section reflects up-to-date tax laws. 

• Lite insurance: How much you need and what to expect to pay for it. 

• Financial Calculator covers mortgage, retirement, college planning, rental 
property analysis, and more. 

• Prints loan amortization schedules. 

• Portfolio Manager records and analyzes your investments. 

• Net Worth Calculator compiles your personal or business balance sheet. 

• Built-in word processor and home banking feature.’ 

* IBM version only. 

mec^ 

O 1988* MECA* 355 RIVERSIDE AVENUE. WESTPORT. CT 06880 
For 256K BM PC. XT. AT. PS/2. TANDY 3000. 1200HD. 1000. APPLE lie 028K. Two Drives) lie. Ik Plus. lIGS 
Macintosh Plus. SE, II. (Two disk drives, one al least 800K) 

Available In S'/?* and S V4* diskettes 


n 


YES! Enclosed is $5 (check or money order). Please 
send me the Managing Your Money (MYM) demo disk 
and $35 worth of coupons and rebates good on the 
purchase of MYM and the MYM Plus Plan. 


Name 


Address 


City State Zip 


My computer is: 

3V2'' 

SV*” 

• IBM or IBM Compatible 

□ 

□ 

• Apple Me, He, Mgs 

□ 

□ 

• Macintosh 

□ 



Return to: MECA Ventures, Inc. 

355 Riverside Avenue • Westport, CT 06880 pcm 
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Introducing the fastest, 
smallest, "all in one" 12.5 MHZ 

Computer. 


Inter 80286 Based Computer 
Dual Speed 6.25-1 2.5 MHz. 0/ 
1 Wait State. Uses latest 
surface mount technology by 
Western Digital. 


Using 256K or 1 MB x 9 SIMM 
RAM. Expandable to 4 MB. 


Built-in Paradise EGA 640 x 
480 


Built-in floppy Drive Control- 
ler. Supports 3.5 or5. 25 inch 
or drives. 

Built-in hard disk controller. 
MFM type, allow 1:1 inter- 
leave with a 32K cache of 
static RAM. 


6 


Built-in 2 serial, 1 parallel & 1 
P/S 2* compatible mouse 
ports. 


Built-in CMOS calendar/ 
clock & system configuration. 



Their “options” are our 
built-in “standards”. 





• WD 286 Main Board 

• 12.5 MHz 

• 640K RAM 

• Hard Disk/ Floppy Controller 

• One 1.2 MB Floppy Disk 

• Phoenix or WD BIOS 


• Mouse Port 

* Paradise EGA 

* 2 Serial & 1 Parallel Port 

• Enhanced 101 Keyboard 

* Mini Case 

• Power Supply 


$1365 


BASIC SYSTEM 

IF BUNDLED WITH F>AGE 
PERFECT AND DR. DOS ADD $120 


8 


Supports O/S 2' & Noveir. 


FCC ‘B’ Approved 



Music Loop !!! 

Introducing New Music System 
Loop Music Synthesizer Card 

*** The Hardware 

Loop Music Synthesizer Card consists of 1 2 channels (voices) 
stereo music output with 32 preset instruments. It has a built-in 
stereo amplifier to drive speakers, headphones or home stereo 
directly. 

•** The Software 


* Background Music 

* Album Playing 

* Composer 

* Auto Bass Chord Rhythm Compiler 

* Sing-Along 


* Animated Play 

* User's Software Interface 

* Define Instrument 

* Intelligent Organ 

* Music Teacher 


$299 value 

$169 with the purchase of any Loop Computer System. 



Configuration Options. 


Options Available — call for price. 

Size Case Monitors 
3.5 Floppy Keyboard 

Hard Disks Co-Processor 

Tape Back Up 


'^tRTEX 

Advanced Research, Inc, 

800 - 521-4892 


lnCA(714) 835-1919 
Fax: (714) 835-3238 

1111 Town & Country Road, Unit 50 



Orange, CA 92668 

nai 



wm 


We are committed to offering you the highest quality 
products you can count on. the type of service you 
deserve and the pricing you need: 

* Free One Year Warranty * Free Credit Card Usage 

* Free 30 Day. money back guarantees * Free shipping 
with Prepaid Order Add 2% per order for shipping and 
handling. All prices are subject to change without 
notice. 
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12-MHZ ATs 


problems are resolved over the toll-free 
technical support phone lines. For those 
instances where more-knowledgeable 
hands and eyes must check out the com- 
puter, the warranty includes a 1-year, on- 
site service contract with Honeywell Bull, 
a nationwide computer service firm. 

The on-site service plan is referred to as 
optional, but you have to elect not to get it, 
which very few customers do. The service 
contract and warranty can be extended to 
up to 5 years at an approximate annual cost 
of 10 percent of the system’s Original retail 
price. The System 200 also includes very 
good documentation, which covers system 
components, installation, configuration, 
and troubleshooting. 

You might not buy the System 200 on 
price and hardware specifications alone, 
because you can beat the deal. However, 
Dell Computer has become one of the 
country’s major computer vendors. Its sys- 
tems come with more than Just the num- 
bers; the added reassurance of the toll-free 
support line, the on-site service contract, 
and the company’s growing reputation are 
further values to consider. 

EPSON AMERICA INC. 

Epson Equity 11 Plus 

What’s in a name? Quite a bit in the com- 
puter hardware industry, especially when 
the name has high recognition. In a world 
where any name but IBM raises questions, 
a company whose name has been associat- 
ed with microcomputers since the early 
days (read early eighties) has an edge. Ep- 
son America has long been the major mi- 
crocomputer printer vendor and supplier. 
The company has also manufactured and 
sold computers for several years. The Ep- 
son Equity II Plus, a slight upgrade from 
the previous version, hasn’t added much to 
the older mcxlel. But since it’s made by 
Epson and is supported by the company’s 
wide network of dealers and service cen- 
ters, it’s a viable contender as a single-user 
machine or workstation. 

The new Equity II Plus has an upgraded 
microprocessor clock. The previous ver- 
sion had a top speed of 10 MHz, but the 
current model works at either 8 MHz or 1 2 
MHz with one wait state. There are no 
tricks like memory interleaving or shadow 
RAM to increase the speed to closer to 



zero-wait-state operation. The expansion 
bus runs at a constant 8 MHz. The ROM 
BIOS is proprietary to Epson. This is fine, 
since it proved IBM AT compatible, but 
the setup program is not in ROM; it’s on a 
separate diskette. 

It’s not really that big a deal when setup 
is on diskette rather than in ROM, al- 
though being able to change system con- 
figuration conveniently is a boon. A great- 
er problem with the Epson setup program 
is that it isn’t always clear. 

The manual covers the process of using 
the setup program, but the program itself 
should be intuitive and it isn’t. The most 
salient example of obfu.scation concerns 
setting up the Epson to work with an EGA 
adapter card and monitor. The setup pro- 
gram offers the user four choices of moni- 
tor type: Special Options, Color/graph. 80 
col. Color/graph. 40 col, and Mono- 
chrome 80 col. 

The problem is that Special Options 
looks like a heading, when it’s really a 
choice. To choose EGA you’re supposed 
to select Special Options, and then the 


The Epson Equity II 
Plus comes with 640K 
RAM for $1,899. 

You’ It find the 
keyboard plug, the 
reset switch, and the 
processor speed 
switch all conveniently 
mounted on the front 
of the machine. 


FACT FILE 


Epson Equity U Plus 
Epson America Inc. 

2780 Lomita Blvd. 

Torrance, CA 90505 
(800)922-8911 

List Price: With 640K RAM, 1 .2MB 5>A- 
inch floppy disk drive, DOS 3.3, $1 ,899; 
with IMB RAM, 40MB hard disk, mono- 
chrome card and monitor, $3,288; with 640K 
RAM, EGA card and monitor, $3,897. 

In Short: The Equity II Plus now has a mi- 
croproces.sor clock, boosted to 12 MHr. from 
last year’s 10-MHz version. The perfor- 
mance times are up accordingly, but other- 
wise this computer remains the same: a com- 
petent, small-footprint machine from a major 
vendor, with a list price a bit high compared 
with those of most machines reviewed here. 
CIRCLE 6S7 ON READER SERVICE CARO 


computer will look to the video adapter 
board for the proper settings. This process 
is explained adequately in the manual in a 
parenthetical note, but not clearly indicat- 
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ed at all on the Setup screen itself. Until 
you figure out how it’s done, you get error 
messages telling you to run SETUP every 
time you start the computer — a disconcert- 
ing message, since you think you’ve taken 
care of it. 

The Equity 11 Plus’s small-sized system 
case is fairly attractive. The keyboard 
plug, the power switch, and the reset and 
processor speed switches are all on the 
front. There are six expansion slots, three 
8-bit and three 16-bit. In standard configu- 
rations, three of the slots are open. 

The unit holds up to three half-height 
drives, with power leads for those three 
coming from the 140- watt power supply. 
Of the three possible drives, two can have 
exposed fronts. 

The Equity 11 Plus’s standard 640K 
100-nanosecond RAM is the maximum 
the motherboard can take. The machine is 
expandable to 16MB, using memoiy-ex- 
pansion cards, but you have to buy the 
cards separately, and the additional memo- 
ry is limited by the 8-MHz bus speed. One 
parallel and one 9-pin serial port and a 
1.2MB floppy drive come standard. The 
tested unit also had a 40MB 28-millisec- 
ond CDC (Central Data Corp.) hard drive, 
an EGA video adapter card, and an Epson 
EGA monitor. 

All of the Epson computers use the 
same keyboard, and it’s a nice one; it looks 
and feels durable and has good keystroke 
action with an audible, mechanical click. 

Epson computers are sold through deal- 
ers. A nationwide network of authorized 
service centers honors the standard 1-year 
parts-and- labor warranty. An extended 
warranty for $99.95 gives you an extra 
year’s coverage for all Epson components 
purchased with one computer system at 
one time. 

Because of limited open slots and mini- 
mal on-board memory potential, this ma- 
chine is suitable only as an individual 
workstation, either standalone or on a net- 
work. The Epson Equity II Plus’s perfor- 
mance is fine for its class and for today, but 
this is not a machine to buy if you plan on 
expanding or upgrading in the near future. 
Consultants ‘often recommend this ma- 
chine for nonpower users because of the 
mix of features, price, performance, brand 
recognition, and local service. It makes 
sense for lots of users. 


INDTECH SYSTEMS INC. 

IndTech 286 5192 Power 
Series 

Here’s one that’s hard to call. IndTech 
Systems rolls its own motherboard and 
ROM BIOS, and usually sells both in a 
case with a power supply to other vendors 
or value-added resellers (VARs) that com- 
bine other components and software for 
specialized systems. Since end users do 
occasionally buy directly from IndTech, it 
makes sense to review the machine. I’m 
just not sure why anyone would buy one, 
given the 5 192’ s average performance lev- 
els and the sparse number of components 
provided. 

The IndTech 286 5192 Power Series is 
a 12-MHz, zero-wait-state computer with 
a 238-watt power supply in a big case with 
1 2 expansion slots, six 8-bit and six 1 6-bit. 
Four of the 8-bit slots, however, are only 


half-length, limiting their usefulness to 
.shorter add-on cards. The system setup 
program comes on a diskette, a minor in- 
convenience, though it matches the meth- 
od u.sed on the IBM AT. 

The 5192 performed as expected for its 
component specifications on the bench- 
mark tests. The tests accessing the hard 
drive were particularly slow since the 
20MB hard drive IndTech Systems sup- 
plied (but does not sell) was rated at only 
65 milliseconds. IndTech uses no caching 
or RAM shadowing, although it does use 
interleaved memory. 

The modest documentation is clearly 
written and covers installation and config- 
uration, but it does not go into detail about 
full-system configuration since the compa- 
ny usually doesn’t provide all the parts. 

The large-style computer case is plain- 
looking and will accommodate five half- 
height storage devices. The power supply 



Theliurrech2865l92 
Power Series is 
usually sold to system 
integrators who add 
parts to come up with 
complete systems . 
Little comes stamlard 
with this computer, 
which costs $1. 738 for 
a system comfigured 
wi'th5l2KRAM. 

While this computer 
has 12 expansion 
slots, the four 8-hit 
slots next to the power 
supply are half-length, 
limiting expansion 
possibilities. 
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Introducing FbcalPoint 
The versanfe peripheral 
Glaring device 


Computerizing your office seemed like a good idea. 
You purchased your first personal computer. That one 
PC turned into two. Then three. You added a printer. 

Then a plotter. 

It didn’t seem important at the time that they all be 
from the same manufacturer. 

The trouble with multivendor peripherals and com- 

puters is that they weren’t 

□ designed to talk to each other. 

If - ]1 n FocalPointPlus™isan 

^ IQ eight port buffering device 
which allows multivendor 
desktop computers to trans- 
fer files, easily. Share printers. 

Or send output to any printer, 
plotter, modem, or other periphei^ at any time. All at a 
fraction of the cost of a new system. 

Data can be processed as fast as 2,000 cps, making 
your computers available for another productive task 
long before your printers have finished printing the last 
one. And with up to one megabyte of RAM FocalPoint 
Plus handles the longest print jobs from multiple users 
simultaneously. 

In addition to its printer, buffer, and sharer features, 
FocalPoint Plus gives you the advantages of a Sub-LAN 


by providing a cost-efficient hardware solution for inte- 
grating computer systems. 

When tM into an existing LAN, it eliminates print- 
ing delays, supports multiple printers from a single port 
and permits you to share printers more effectively. 

Additionally, FocalPoint Plus provides mailmerge 
and multicopy capabilities as well as Resource Net, 
a sophisticated message/mail function allowing instruc- 
tions, requests or notes to be sent to a mailbox for 
viewing or printing. 

There’s no longer any reason to settle for a costly con- 
nectivity solution. FocalPoint Plus is 
just one member of an entire family ' ° ^ - 
of connectivity products illllH 

from Wespercorp, offering 
the most cost effective way 
to guarantee that your PCs 
and peripherals maintain 
an ongoing dialogue. 

VtESPEf^CO/^ 

“ 17032 Murphy. Irvine. CA 92715 
714-261-0606 



CIRCLE 340 ON READER SERVICE CARD 



»^Save a Bundle 
"llnOiirNewBimdle. 


A lot of accounting software 
companies will try to tell you 
their product does more than just 
accounting. So even though you can 
get Peachtree Complete” n — the 
most complete accounting software — 
for a lightweight S199, we won’t tell 
you that it’s more than an accounting 
package. Just that it’s the most 
accounting powe r you can get for 
your softw are dollar. 

Now we’ve bundled Peachtree 
Complete 11 and Peachtree Data 
Query” U together, and cut the price 
SIOO. So you're not only getting full- 
featured accounting, you’re also get- 
ting custom reporting and analysis. 

Peachtree’s “Double Bonus Bundle” 
gives you tw first-rate software 
packages for one low price — l^hlree 
Complete II. The Business Accounting 
System and Peachtree Data Query U, 
the Custom Reporting Ibol for Peach- 
tree Complete II, both for only S298. 

And that’s the best deal around. 

Still Just 5199 Complete, 'f/e will continue to tell you that Peachtree 
Complete II offers the most powerful accounting software you can buy at 
virtually any price. Desig ned a nd sold as a <5,000 accounting system , the 
latest version of Complete U represents a vastly expanded and improved 
product, yet sells for an incredibly reduced price of just SI99. With that kind 
of value, and more than 250,000 satisfied users, our record speaks for itself. 

Peachtree Complete II is a comprehensive accounting system developed 
to meet the needs of small- to medium- 
size businesses. It comes with eight 
high-power modules that may be used 
individually, or fully integrated for 
absolute maximum accounting efficiency .- 
• General Ledger • Inventory 

• Accounts Receivable • Payroll 
• Accounts Payable • Fixed Assets 

• Invoicing • Job Cost 

And Peachtree Complete II is 
designed using the lat^ software 
innovations, like full-color smiling 
refe rence tabl^^ pop-up^ windows, 
and short-cut keyed menus. We’ve 
increased numeric capacities as high as 5999.999,999-99 in key areas, 
added Service Invoicing, included Range Printing, and expanded to allow 
an unlimited number ^ companies. 

Error handling is quick and easy, with plain English mess^es and sug- 
gestions. Context-sensidye Smart HELP is on-li ne, all the time And as 
always, Peachtree Complete n comes with the most thorough documentation 
— a separate quick-start Installation Guide, Accounting Primer, seven- 
volume Reference Lilv^ , and extensive on-line tutorials on each module — 
all at no extra charge. 

Save Even .More on Peachtree Data Query II. So while you’re getting 


the best deal on the best accounting 
software, why not get an even better 
bargain? Extend the power of your 
Pe achtree accounting to include the 

mo st advanced custom reporting an d 

Malysis with PPQ 11, and when you 
buy both, save 1100! 

PDQ II lets you turn raw figures 
into highly sophisticated reports, 
allowing you ffill access to the impor- 
tant accounting data in your Peachtree 
Complete Q files. From the simplest 
m ailing labels to the most detail^ 
budget analyses , Peachtree Data Query 
II opens up the potential of your 
computerized accounting, with no risk 
to your files, and no re-keying of 
accounting data. 

And now, PDQ is easier than ever 
to use, with all new user instructions 
and on-line practice sessions that lead 
you through the system and build 
confidence as you go. 

Choose from PDQ's own pre- 
defined reports, design your own (and 
store the formats for future use), even export data to popular applications 
like dBASE III* and Lotus 1 -2-5* PDQ’s simple, clear approach to report 
writing allows maximum control and flexibility. You can begin creating 
reports with PDQ in just minutes. And as you continue using it, PDQ can 
perform highly complex, intricate analyses. 

Save a Bundle W hen You Buy Both. We think using PDQ to make 
Peachtree Complete U more than an accounting system makes good busi- 
ness sense So we bundled them 
together and made it well worth your 
while. For a limited time, Peachtree's 
“Double Bonus Bundle” is available 
for just 1298- T hat’s two regularly- 
priced 1 199 package s for one low 
price , and that’s a savings o f 5100. 
The “Double Bonus Bundle" is a 
limited-time offer, so call today! 

And of course, if all you need is 
the best accounting package your 
money can buy, Peachtree Complete H 
by itself Is still only 5199- 
Money Back Guarantee. As with 
all our products, we stand behind Peachtree Complete II and PDQ 11 with a 
toU-ftee hotline for technical support (51 per minute, 520 minimum on 
your credit card). And both are covered with a 30-day money-back 
guarantee when you buy direaly horn Peachtree If for any reason you’re 
not satisfied, you can return the product within 50 days for a prompt 
refund. That’s the Peachtree Software promise (A 525 restocking fee applies 
to all returns.) 

Hardware SpeciRcatlofU: Requires PC/MS-DOS version 2.0 or higher with 384K of usable 
memory (SI2K required with 3.3) and a minimum 10 MB harddisk. For use with the 
IBM* PC. K XT. K AT, Personal System/Z”* and compatibles. iVi" media opUonally available 
Not copy protected. 



Ask for Peachtree’s 
“Double Bonus Bundle” 
And Save SIOO. 


Compare Feature for Feature 


CrsmU Lrdcer 

• Chan irfAiitMintiiitdiidn'CtWBmce and 26.000 
Mrr defined stoanu 

• nuKUl uuneM (ompnmonaaifv inthidr 
nirepm pmnd and vnr ki-dairnHhbtMhtnind'or 
prior period eompariMin 

VcoMoii acecliaMe/lniokloa 

• Maintain' upm tirai or baUnte (nroird inimnrn 

• I pin It.eontuuotnm 

Acroanu fitynMr 

• Hanulpaiiaenti-otiinoim 

• Ipea H M0*endon 

• QleciapnmrdniUiunbsiHrdHiveicrliitin||onilub 

In^nHory 

« Snpponiaterafr lati purchased and uandard 
nntU)| iMthods 

• I pio 11. too loirniors iWflisisns) 


riaed AmMi 

■ Handles It.OOO assets and M mrthndsof 
depiKijUoo 

JoOCou 

• Tratki cmistnd pmfitabiliti nn a foh bi-|u6 basis 

hyroll 

• Ruili in (urrrni star federal stair cm and counti 
tai ublrs lor lU AO suu-s uiih aumoiaut calculi 
don capahthurs 

• AubMBiix ptsruU priKnsinpsuppurijniihourtt. 
iiltnrd. (MUBimmn ordm aitainM inaimsuon 
pas tiprs 

■ ennird and maicnrlK media « is prnrraird 
autumaiKtfi 

• Precpstra up Id t dOOrutphnee s 

And Uaji> Moevl 


Call Now to Order 

1 - 800 - 247-3224 

(or caU 1-404-564-5800) 





lb Order by Mail Add $12.50 Shipping and Handling* 

(In Georgia add applicable s^es lax.) 

*Call for international rates. 

Peachtree Software 

A Member of Ibe fnteUigerU Systems Famify 
4355 Shackleford Road, Dept. PCM, Norcross, Georgia 30093 
CIRCLE 356 ON READER SERVICE CARD 
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IndTcch 286 5192 Power Soies 
IndTech Systems Inc. 

1349B MoffenParkDr. 

Sunnyvale, CA 94089 
(408)743-4300 

List Price: WithS12KRAM. 1.2MB SW 
inch floppy disk drive, SI .738. 

In Short: You have to love IndTech’s moih- 
oboaixl or BIOS (o take a chance on this one; 
most of IndTech's sales are to OEMs or 
VARs, few to actual users. The IndTech 
5192 doesn’t conte standard with a keyboard, 
and the company doesn't sell hard disk 
drives, video cards, or monitors. The zero- 
wait-state 12-MHz system unit performed at 
aver^ levels but didn't ofler any compel- 
ling reason to buy it. 
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has four device connectors. 

The 5192 comes with very little; basi- 
cally you’re buying a box in which to put 
other components. Our test machine origi- 
nally arrived without a keyboard or any 
components installed in the case other than 
the motherboard and the power supply. 
After a call, a sales rep came by and put in 
a drive controller and floppy and hard 
drives and installed a keyboard. We tested 
the machine with a borrowed video card 
and monitor. 

IndTech Systems provides a 1-year 
parts and labor warranty to the end user, 
with the customer paying for shipment to 
the factory in California. IndTech ships it 
back to you using the same method you 
used; if you use UPS Red service for ex- 
press overnight delivery, you get it back 
the same way. 

Don’t look to this vendor for a lot of 
hand-holding — the company’s orientation 
clearly is not toward end users. You will 
probably be on your own unless you have a 
problem specifically connected with the 
motherboard and happen to isolate that 
problem quickly. 

The 5192 is probably best left to the 
system integrators who use it as a basic 
component. It functions competently, but 
the price/performance/component ratio 
works against it for retail purchasers. I 
can’t recommend this machine for end- 
user purchase. 


KAYPROCORP. 

Kaypro 2861 Model C 

Component roll call takes on a new mean- 
ing with Kaypro's 2861 Model C. When 
you look in the expansion slots, you'll find 
an unfamiliar card. Closer observation 
proves it to be a proces.sor card. In fact 
with the Kaypro series, practically every- 
thing is on expansion canJs. This design is 
both a boon and a concern for potential 
Kaypro customers. 

With everything on the bus, the conflict 
centers around upgradability. If 2 years 
down the road you decide to upgrade to a 
386 processor board, ail you have to do is 
replace the processor board. That’s fine 
under two conditions: that the upgrade 
board is cost-effective at the time of pur- 
chase and that Kaypro still makes them. 

It’s hard to tell what system designs will 
prevail even a year from now. The current 
systems will probably still work and be 
supported, but nonstandard current archi- 
tecture makes it chancier that there will be 
clear, cost-effective upgrade paths. 

Even today, when 80386 processor 
boards are available and follow current 
standards, the upgrade is not inexpensive. 
The list price fn>m an upgrade to the Kay- 
pro 16-MHz 80386 processor board is 
$2, 100, although dealers will often allow a 
$500 trade-in, according to Kaypro. A 
$2, 100 upgrade cost (or $1 ,600 with trade- 
in), in addition to a $3,095 base machine 
cost that doesn’t include video card or 
monitor, is expensive iron. 

Kaypro says it will offer an 80386SX 
daughterboard that will plug into the stan- 
dard 80286 processor board, but this has 
not been released yet and pricing was not 
available at the time of this review. 

All told, it sounds as if the bus design is 
an interesting idea that may pay off, but 
there’s uncertainty loo. It would be safest 
to consider this machine not for its future 
potential but for its current merits. 

The 2861 Model C does have lots of pre- 
sent value. When you purchase the ma- 
chine, you can specify whether you want a 
12-, 16-, or 20-MHz processor clock. It 
costs an extra $500 for each higher speed 
level. The reviewed machine uses the 12- 
MHz clock chip, which can also be set to 6 
MHz from the keyboard if you need to 
slow the system for software or peripheral 


compatibility. The Kaypro runs with one 
wait state, but with a combination of mem- 
ory interleaving and shadow RAM. you 
can increase the speed significantly, 
though the machine cannot attain true 
zero- wait-state performance. 

Kaypro makes its own motherboard 
and processor board but uses microproces- 
sor chips by either AMD (Advanced Micro 
Devices) or Intel Corp. The vendor also 
utilizes Phoenix Technologies’ ROM 
BIOS technology and has the setup pro- 
gram in ROM. Setup is invoked with the 
four-key combination Ctrl-Alt-Shift-Til- 
de. While in setup, you can use the PgUp 
key to get to the NEAT CHIPset menu; this 
configures memory and enables or dis- 
ables various configurations and options 
like shadow RAM. 


As far as upgrad- 
ability goes, 
Kaypro’s design 
is both a boon 
and a concern 
for potential users. 


The NEAT CHIPset allows lots of flex- 
ibility of memory allocation, and the sys- 
tem can be configured for LIM 4.0, EMS, 
or EEMS memory use, but if you use the 
shadow RAM options, you cannot use the 
384K of RAM between 640K and 1 ,024K 
for extended memory. If you have gobs of 
memory. that’sno big deal. Ifyou have the 
standard I MB and want both the fa.stest 
performance possible and the advantage of 
extended memory, you’re out of luck. 

The standard 1 MB of 1 20-nanosecond 
RAM is expandable to 8MB on the moth- 
erboard, using 1MB SIMM chips, all of 
which can run at full processor speed. An 
additional 8MB can be installed on option- 
al memory cards. 

The Kaypro comes in a big box with a 
total of 1 1 screws to hold it together. The 
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Make your 
point without 
a trace of 
doubt. 


With the new 
HIPAD PLUS 
series. 


If you’ve ever used a digitizer, you 
probably were surprised that it didn’t 
do what you thought it would. You 
assumed that whatever you picked or 
moved or drew on the tablet would 
be accurately displayed on the screen 
and precisely reflected on output. In 
spite of its straight-forward appear- 
ance, it didn’t take you long to learn 
that all digitizers were not created 
equal, or accurate, or even easy to use. 

Today there’s a new line of digitizers 
that can meet your expectations. It’s 
the new HIPAD Plus'” series. With 
sizes ranging from a compact 12" x 12" 
to a drafting-size 44 " x 60," each model 
reflects Hi’s tradition of price/perform- 
ance excellence. 

Compare, for example, the sleek 9012 
and 9018 models (shown below) which 
contain Hi’s exclusive tilt-correction 
feature. This unique feature lets you 
use the stylus like a pencil— no need 
to hold it in an awkward perpendicular 
position. Hi’s tablet captures only 
the points touched by the tip of the 
stylus, so you can make menu selec- 
tions, create freehand drawings, move 
the screen cursor, or edit pixel-by- 
pixel— without a trace of doubt. 

If you prefer a handheld cursor, you’ll 
find Hi’s new four-button cursor has 
the same pin-point precision. (You’ll 
also like the way it feels in your hand.) 

The HIPAD Plus digitizers are 
compatible with both your CAD and 
graphics systems. Each model proc- 
esses coordinates rapidly (up to 200 
pairs per second) and has a resolution 
of up to 2,540 lines per inch. This all 
adds up to high performance and 
accuracy— and it means you won’t be 
replacing your tablet to meet the 
high-resolution demands of the future. 

And, with prices like $495* for the 
12"xl2" tablet and $795* for the 12" 

X 18" tablet, HIPAD Plus is affordable. 
Make your point without a trace of 
doubt. For details, call 1-800-444-3425 
or 512-835-0900. 

HOUSTON 

INSTRUMENT 

A DIVISION OF AMETCK 
8500 Cameron Road, Austin, TX 78753 


*U.S. nufigcufrd relaif pnien. HIPAD Plux and 

Houstim Instrument are trademarks of AMKTEK. Inc. CIRCLE 1 17 ON READER SERVICE CARD 
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The basic system of 
ihe Kaypro286i 
Mtxlel C sells for 
$3,095 with I MB 
RAM and a 40MB 
hard disk. This 
machine makes no 
hones about securing 
the case: il lakes I / 
screws to open or 
close the .system box. 
While this design is 
certainly solid, 
opening and closing 
the computer can 
become e.xasperaling. 


machine has FCC class B certification, but 
perhaps Kaypro needed the extra tightness 
from all the screws in order to get it? 

The large case has room for six half- 
height devices, as well as power-supply 
connectors for four. Since the case has re- 
movable bezels, all six devices that you in- 
stall can display their fronts. 

There are nine expansion slots, three 8- 
bit and six 16-bit. In the test machine, a 
typical configuration with a processor 
board, a floppy-and-hard-drive controller, 
a video display card, and an I/O card, five 
slots were free. 

The keyboard lock sensing unit was 
broken on our test unit. We were able to 
get around that obstacle with some judi- 
cious soldering, but in Ihe process, we no- 
ticed that the cable from the keyboard con- 


nector (in the rear of the machine) to the 
loek was resting on a relatively hot 10- watt 
resistor set into the motherboard. This re- 
sistor was too hot to touch and should not 
be in contact with any cables. 

One parallel and one 9-pin serial port 
come standard, as does a combination 
floppy-and-hard-drive controller. The 
Model C also comes with a 1 .2MB floppy 
drive and a 40MB 28-millisecond h^ 
disk. 

The lest configuration included an 
EGA card and a Samsung EGA monitor 
wearing a Kaypro label. By configuring 
the memory to shadow br^ the BIOS 
ROM and the Video ROM, display speed 
times were very good. 

MS-DOS 3.3, GW-BASIC, Super- 
Switch (a video control program), and Mi- 


MFACT FILE 

Kaypro 286i Model C 
Kaypro Corp. 

533 Stevens Ave. 

Solana Beach. CA 92075 

(800)4-KAYPRO 

(619)481-399] 

Lfat Price: With 1MB RAM. 40MB haid 
disk, 1.2MB 5'/i-inch floppy diskdrive. 

DOS 3.3. Mkrosofi Works, $3,095; with 
monochrome card and monitor, $3,339; with 
EGA card aixl monitor, $3,919. 

In Short: The Kaypro 28^ Model C is a spe- 
cific configuration of an open system that of- 
fers many options, including diJfTerent pro- 
cessor boards. This configuration performs 
well and has [4enty (rf* room for expansion, 
including up to SMB of memory on the moth- 
eiboafd. The price is in line wiA those of oth- 
er majOT national brands, but the nonstandard 
system architecture b a concern. 
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crosoft Works are all standard issue. 

The price for the totally configured test 
machine is $3,919, making the Kaypro 
one of the most expensive of the machines 
tested in this roundup. 

The Kaypro warranty covers parts and 
labor for I year. Most Kaypro sales are 
through dealers who service the machines, 
although Kaypro has begun selling directly 
to end users. Kaypro pays both shipping 
costs for warranteed service for end users 
who purchase computers directly from the 
manufacturer and can't or don’t get local 
service. 

Kaypro’s bus concept is a fine idea and 
not unique to Kaypro. However, with the 
higher end of the microcomputer market 
currently in a state of confusion over the 
direction of 386 architecture, buying a ma- 
chine just for the bus is risky. Other than 
that factor, the 286i Model C is a solidly 
performing, expandable machine from an 
established vendor. 

PAN-UNITED CORP. 

Micro Lab 286/12 

Here’s a classic clone with no surprises. 
Though you’ll buy the Micro Lab 286/12 
for a low price (certainly not for status) 
your money gets you brand-name compo- 
nents in a large system box with ample 
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The no-surprises 
Micro Lab 286/12 
sells for $1 ,197 with 
512K RAM. A classic 
clone in a big box, this 
machine offers brand- 
name components 
with plenty room for 
expansion, all at a low 
price. 


room for future expansion. 

The Micro Lab 286 is a 12.5-MHz, 
zero-wait-state machine with an Intel pro- 
cessor and Phoenix Technologies ROM 
BIOS . The Phoenix system-setup program 
resides in ROM, conveniently accessed at 
any time by holding the Ctrl and Alt keys 
and pressing the Esc key. The standard 
5 1 2K memory consists of 1 00-nanosecond 
chips, which are the slowest recommend- 
ed for the speed at which this system rans. 
The microprocessor runs at either 6 or 12. S 
MHz, while the expansion bus runs at a 
constant 8 MHz to ensure compatibility 
with interface cards and with application 
software. 

Pan-United Corp. doesn’t use disk 
caching or shadow RAM or any other 
tricks to enhance performance, which is 
probably just fine for most users. The ma- 
chine's performance results were all just as 
expected: right in line with similarly 
equipped machines but slower than those 
that use caching or put the video BIOS into 
RAM. 


The Micro Lab 286/12 comes in a big 
box with room for five half-height devices , 
three of which can show from the front. 
There are, however, four device connec- 
tors coming off the 20O-watt power sup- 
ply, so you can power up only four internal 
data-storage devices. There are eight ex- 
pansion slots on the motherboard, two 8- 
bit and six 16-bit slots; five slots were free 
in the configuration tested. There’s noth- 
ing particularly remarkable here, but there 
are no urrhappy surprises, either. 

The Micro Lab 286/12 comes with one 
parallel and one serial port, a Key Tronic 
Enhanced AT-style keyboard, a Western 
Digital standard MFM combination flop- 
py-and-hard-drive controller, and a 
1.2MB floppy drive as standard equip- 
ment. The tested unit also had a 40-milii- 
second, 40MB hard drive, an EGA board, 
and a Samsung EGA monitor. MS-DOS 
3.3 costs an additional $95. Tbe tested unit 
costs $2,242 with DOS. 

Pan-United offers a l-year parts-and- 
labor warranty. For servicing you must 
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MkroUb 286/12 
Pan-United Corp. 
l%7Rt. 27. #12 
Edison. Ni 08817 
(201)906-8044 

List Price: WithS12KRAM. 1.2MBS'/*- 
inch floppy disk drive.SI. 197; with 1MB 
RAM. 40MB hard disk. nKmochrome card 
and monitor, DOS 3.3. $2, 167; with EGA 
card and monitor. $2,242; with VGA card 
and monitor, $2,907. 

In Short: Pan-United’s Micro Lab 286/ 1 2 
uses standard components in a lai^e AT-style 
system unit. The Micro Lab 286/12 is the 
Idnd of machine you buy for price; in this case 
the price/performance ratio is very favorable 
if you need little support and can do your own 
troubleshooting. 
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ship the machine to the company in New 
Jersey, paying shipping charges one way. 

The Micro Lab’s motberboard docu- 
mentation, all that’s provided, lends itself 
to creative translation. If you need it for 
more than basic information about the 
motherboard, you’re in trouble before you 
start. One of the rrtore interesting parts of 
the manual is the section on hooking up a 
reset switch. Apparently the authors take 
data loss very seriously because they add 
this cotrtment: “Remark: Please be care- 
full about this switch better put at fear part, 
of computer, don’t touch it when it unnec- 
essary Isic].’’ Who said technical docu- 
mentation isn’t fun reading? 

Most Pan-United sales are direct to end 
users through mail order, so you must ship 
the whole unit or individual components 
back if there’s a problem, resulting in at 
least 2 days of downtime if you don’t have 
another machine. The Micro Lab 286/12 
isn't for people who need hand holding or 
immediate service, but for those who want 
to save money and can do their own trou- 
bleshooting, this could be the way to go. 

It’s a competent AT clone that tuns 
along quite happily at 1 2.5 MHz with zero 
wait states. This machine was a good buy 
in its earlier lO-MHz version and contin- 
ues to deliver good value with the faster 
12.5-MHz clock. Pan-United’s use of 
standard-brand parts lowers the mail-order 
risk factor to a negligible level. 
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“The Datawor1d286 (12MHz] AT compatible... (iaj... 
thS fastest machine of the nine tested in that review 
[JUlylQee].*' (Sapt«mb«r27. 1968). 

and 

... speedandexcellentcompatibility... hundreds of 
dollars less expensive than other AT compatible. 
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EDITOR’S 

CHOICE 


NOW! 
20MHz 286 
SI = 22.5 




“Marvelously cheap, powerful 
alternative... outperformed the 
other 286’s ...” 

(October 11, 1988) 


Portacomp II 

80286 running at 8/12Mh7. 0/1 wrait stale 
Phiicnu BIOS sid. (Award BIOSopi.) 

5I2Kn of RAM. expandable to l.MB on board 
JkKkei for 80287-8. -10 
Real-time clock with battery backup 
1.44MB 3.5’ floppy di.sk drive 
20MB. .39ms. self-parking hard drive 
102-kcy kcytioard with ’click’ 

Superlwisl backlit I .C'D. 640x400 res. 
RCilVmonochromc output port 
Weighs under 20 I i>s. 

1.2MB external floppy drive opt. 

Carrying case available 

$1975 


DATA-286 20MHz 

80286 running at 10/20Mh/ 

AWARD BlOSsid. 

l.MB of RAM. exp. to 2MB on board 

r,MS4.0 support for memory over I MB 

Socket for 80287 

200W power supply 

Real-time clock with battery backup 

1.2MB floppy disk drive 

1;1 interleave floppy/hard disk controller 

101-kcy keyboard with ‘click* 

Mono card w/parallel port (720x348) 
Til. monitor with tilt/swivel base 

$1555 


DATA-286 12MHz 

80286 running at 8/i2Mh7.. O/I wail state 
Phoenix BlOSstd. (Award BIOS opt.) 

5 12KB of RAM. expandable to. 1 Mil on Ixiard 

Socket for 80287-8. -10 

200W ptTwer supply 

Real-time clock with battery backup 

1.2MB floppv'disk dnve 

ilonpy/hard disk controller 

(1:1 interleave coniroilers available) 

101-key keyboard with "click" 

Mono card w/parallel port (720x348) 
rn. monitor with iilt/sw^l base 

$1195 


COMPLETE 10MHz DESKTOP SYSTEMS FROM $945.00 



Vertical Case 

From panel on/off switch 
220W power supply 
6 half-height drive bays 
Dimensions: I6 3/4"(D)x 

7 3/8’(W)xl5 5/8’(II) 
Available for 286-/386- models 


4.77/6/8/16MH7 (20MH7 opt.) 
IMBofRAM.exp. to 10MB 
Phoenix BIOS std. (Award opt.) 
220W power supply 
1 .2MB floppy disk drive 
Mopp)-/hard disk controller 
lOl-key keyboard with ’click’ 

I'ive 16 and two 8-bii slots 
Mono card and monitor $1995 



Portacomp I 

S0286 8/I2MII7.0/I wail 
Phoenix BIOS std. (Award opt.) 
512K RAM (exp. to l.MB) 

200W power supply 
1.2MB 5.25’ floppy drive 
20MB hard disk dnvc 
Supertwisi backlit LCD 
RCIB output port 
5 expansion slots 
1 parallel. 2 serial ports $ 1 875 



Datawortd Keyboard 

lOI-key enhanced layout 
I -shaped large return key 
Integrated dust cover (paper rest) 

$89 



Prices subject to change. No charge for credit card, check. C.0.0. 30 day moneyback guarantee (Shipping charges non-refundablel Dept. C 

Dealer/overseas inquiries welcome 

In-Calif. 1-800-722-7734 INFO: (213) 695-3777 
Out-Calif. 1-800-722-7702 TECH: (213) 699-8250 

Monday through Friday, 7 A M. to 6 P.M. Saturday 9 A M. to 3 P.M. PST. 


A PREFERRED COMPUTER SYSTEM 



3733 San Gabriel River Parkway. Pico Rivera. CA 90660-1495 






In the world of 
desktop publish- 
ing, no persontil 
computer can 
match the power 
of a Macintosh®. 
It's the only choice. But when it 
comes to a page printer, you need 
to choose the one with performance 
to match. Now you can choose the 
power of the Qume CiystalPrint 
Publisher TM. 


that used to take minutes 
to print are now in your 
hands in seconds. You 
spend more time creating 
and less time waiting to 
see what you've created. 
That makes you 
more productive 
than ever. 




With its ultra-high speed, compact 
size and PostScript®-compatible 
page description language, the 
CrystalPrint Publisher gives you 
choices no other page printer 


Choose 
Productivity 

CrystalPrint 
Publisher maximizes your produc- 
tivity. Put more simply, iP s fast 
Faster than any printer with Adobe® 
PostScript® Faster than Apple® 
LaserWriter® IIntx . Even faster 
than LaserWriter Dntx with a hard 
disk. The Publisher still wins. And 
at a price less than LaserWriter IInt. 
So illustrations and type 







Choose Print 
Quality 

You need top print 
quality to fully ex- 
press your creativity. 
CrystalPrint 
Publisher delivers. 
The Published s 
PostScript ®- 
compatible page 
description 


I 


language lets you 
print detailed 
drawings with 
fine lines, solid 
I blacks and 
smoothly 
' graduated 

grays. 

I 





Mix in text using 
the wide range 
of resident 
authentic type- 
faces from rrc 
and Bitstream®. 

The result — elegant 
images with print 
quality not even the 
LaserWriter II can 
match. 


Choose 

Convenience 


The Publisher's 
footprint is more 
than 43% smaller 
than the Laser- 
Writer n. 

That's the smallest 
of cuiy competitive 



^Qume Corporation, 1988. Qume and the Qume logo are registered trademarls of Qume Corp. CrystalPrint Publisher is a trademark of Qitme Corp. Apple, Matdtrtosh and Laser- 
Writer are register^ trademarks of Apple Computer, Inc PageMaker is a registered trademark of Aldus Corp. Adobe and Adobe lUustralor 88 are hademarks of Adobe Systems, Inc 
PostScript is a registered trademark of Adobe Systems, Inc. Bitstream is a tr^emaik of Bitstream, Inc. ITC is a trademark of Internationa] Typeface Corp. 



page printer. Which means the 
Publisher stays close and conven- 
ient — where you need it — even in 
the most space conscious environ- 
ments. 



Compare, 

Then Choose 

Let your Qume dealer 
show you the power 
of the CrystalPrint 
Publisher. Ask them to print this 
page on the Publisher and then on 
cui Apple LaserWriter II. After that, 
the choice is yours. Choose the 
winner and you'll choose Crystal- 
Print Publisher. With its speed, 
print quality and convenience, no 
other page printer can match the 
power of your Macintosh. Crystal- 
Print Publisher is the power to 
choose. For information or a dem- 
onstration, contact yoiu" nearest 
Qume dealer or distributor. Or 
contact Qume at (800) 223-2479. 


Pume. 

The Company with Peripheral Vision. 


CrystalPrint 

PuUisher. 

Graphic Proof of Quality and Speed 

You know graphic quality when you see it That's why we 
used an original printout taken dir^y horn the CrystalRint 
Publisher to produce the artwork for the adjacent page. 

So you can see the fine lines, the well-formed characters 
and uniform blacks for yourself. 

You also know the impoitaiKe of speed. 

The LaserWriter IlNT takes 172 seconds longer to print 
the same page. Even the expensive, top-of-the-line Laser- 
Writer llNTX takes longer. 



CrystalPrint Puiriisher LaserWriter //wix LaserWrikr UffT 



Now, the choice is yours. Choose CrystalPrint PHiblisher 
and choose print quality and speed. Then spend more time 
creating and less time 
waiting to see what you've 
created. 


CrystalPrint Publisher . . . 
The Power to Choose. 


Artwork composed using Aldus F^geMaker** and Adobe Illustrator SS*** 


Qume Corporation, 500 Yosemite Drive, Milpitas, CA 95035 (800) 223*2479 
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12-MHZATs 


Benchmark Tests: 
12-MHz 286-based PCs 


Processor and Memory 
Benchmark Tests 


T hese 80286 computers 
arrived with no expanded 
memory, and only 5 of the 1 3 
contained extended memory; 
therefore, no results appear for 
Extended Memory or Expanded 
Memory tests. PC Labs' NOP test 
indicates that all processors 
(except that In the IBM AT) are 
running reliably at 12 MHz. 

System operating speed, however, 
varies to a greater extent, with 
those at the bottom of the list 
showing the most efficient 
operating environment. 


The NOP benchmark test is designed 
to measure raw dock speed and 
memory access time while minimizing 
differertces in microprocessors and the 
effect of memory cachirrg. ITiis test 
executes almost nothing but NOP ("No 
Operation") machine code instructiorts 
In a big 128K loop. 

The 60286 Instruction Mix benchmark 
test measures the time It takes to 
execute a selected series of processor- 
intensive tasks. The test program uses 
80286 instruction code. These 
instructions are a subset of the total 
processor instruction set. 

The Floating-Point Calculation 
benchmark test measures processor 
speed by looping through a series of 
floating-point calculations, irtcluding 
multiplication, division, exponentiation, 
and logarithmic and trigonometric 
functiorts. The benchmark program 
uses the ftoatirtg-point library irwiuded 
with Microsoft C Compiler 4.0. 

The Conventional Memory benchmark 
test allocates 256K of conventional 
memory and treats it as a series of 64- 
byte records. Then, 16.384 random 
records are read into and written from 
this memory. The result shown is the 
average of the read and write times. 



Relative Times 

(IBM PC AT-100) 


Performance Times 

(Times given in seconds) 

NOP 

80286 

Instruction 

Mix 

Floating- 

Point 

Calculation 

Conven- 

tional 

Memory 

8-MHz IBM PC AT 

4.17 

8.96 

35.60 

0.77 

Kaypro 286i Model C 

2.80 

5.99 

23.56 

0.88 

Epson Equity II Plus 

2.80 

5.77 

23.18 

0.82 

ALR Dart 12.5 Model 30 

2.70 

5.73 

22.30 

0.82 

Austin 28K1 2.5 

2.70 

5.68 

22.41 

0.82 

Dell System 200 

2.70 

5.62 

22.19 

0.83 

Amax PC/286 

2.80 

4.84 

18.62 

0.71 

Micro Lab 286/12 

2.80 

4.83 

18.62 

0.72 

Zenith Z-24S/12 Model so 

2.80 

4.72 

19.01 

0.64 

Northgete 286/12 

2.80 

4.72 

18.84 

0.66 

NEC PowerMate 1 Plus 

2.80 

4.67 

18.78 

0.64 

IndTech 286 5192 Power Series 

2.80 

4.67 

18.51 

0.60 

ARC ProTuttM 286 

2.80 

4.61 

18.42 

0.60 

Zeoe 286/12 

2.70 

4.45 

17.69 

0.60 


PC MAGAZINE ■ J A N U A R Y 3 1. 1 9 8 9 
124 



189.93 




DOS 

DOS 

BIOS 

Performance Times nu 

File Access 

Disk Seek 

(Times given In secorvls 
except where noted) 

(small 

(large 

(mllli> 


record) 

record) 

seconds) 

8-MHz IBM PC AT 

54.32 

16.22 

37.44 

Kaypro 2861 Model C 

53.05 

22.10 

34.15 

Epson Equity II Plus 

51.35 

10.20 

28.01 

ALR Dart 12.5 Model 30 

83.18 

18.73 

71.11 

Austin 286/12.5 

60.55 

8.25 

28.38 

Dell System 200 

62.85 

13.47 

28.49 

Amax PC/286 

53.07 

18.34 

28.96 

Micro Lab 286/12 

53.02 

17.74 

29.64 

Zenith Z-248/12 Model 80 

60.91 

13.07 

26.63 

Northgate 286/12 

67.59 

6.68 

31.58 

NEC PowerMate 1 Plus 

59.54 

8.42 

24.29 

IndTech 286 5192 Power Series 

72.11 

21.06 

85.23* 

ARC ProTurbo 286 

63.28 

13.12 

27.21 

Zeos 286/12 

68.90 

6.49 

28.90 


Disk Benchmark Tests 


T he times resulting from the 
BIOS Disk Seek benchmark 
test are unaffected by disk caching. 
The test rates the physical, raw 
access speed of the drive; large- 
and small-record times are more 
indicative of data transfer rates. 

The Zeos 286/1 2's high-speed 
hard disk drive yields predictably 
outstanding performance on the 
large-record test; at the same time, 
the Northgate, Austin, and NEC 
achieve comparably rapid scores 
while using disk drives that are not 
exceptionally fast. NEC uses a 
small buffer on the hard disk 
controller card to accomplish that 
feat; Austin maintains a 32K cache 
in RAM, and Northgate takes 
advantage of the faster access 
capability of an RLL-encoded hard 
disk. RLL has also helped through- 
put on the ALR Dart, which has an 
agonizingly slow hard disk 
compared with others in this group. 


The DOS Hie Acceee benchmark test 
measures the throughput rate of the disk 
being tested. In this case, throughput 
times are measured in terms of how long 
the disk takes to perform common DOS 
file-management functions. Five 
tasks-fiie creation, sequential file write, 
sequential file read, random file write, and 
random file read-are timed and the 
results summed. 

The test is carried out for two different 
types of files-small-record files and large- 
record files-that are used by common PC 
applications. Files created using small 
records are typically used by database 
management programs, and large 
records are typically used for word 
processing and spmadsheet files. 

Loading a DOS program is also simulated 
by the large-record test. 

The BIOS DIak Seek benchmark test 
measures the time it takes to do a 
random seek using the disk's ROM BIOS. 
The test result includes minimai software 
overhead and may not parallel the manu- 
facturer’s claimed average access time. 
The test program performs 1 ,000 seeks. 
The average result is shown in 
milliseconds. 


'BIOS Disk Seek times axM not be reported tor the IndToch 286 because of hard disk errors. DOS Disk Access time is shown. 
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12-MHZATs 


Benchmark Tests: 
12-MHz 286-based PCs 


Video Benchmark Tests 


T he variety of video display 
cards included with this crop 
Of machines makes it difficult to 
ms^e meanlrtgful comparisons 
among them. Kaypro and Austin, 
for example, owe their lightning- 
fast Video BIOS Routine speeds 
to video ROM shadowing in their 
EGA environments. Northgate 
and Zenith both supplied VGA 
systems. While Northgate uses a 
16-bit interface card to its 
advantage during direct writes to 
the screen. Zenith shadows its 
video ROM for faster text 
handling than its EGA-based 
counterparts. 


The Direct to Sc reen benchmark test 
measures the barxfwidth of the video 
adapter by writing directty to the 
disfitoy memory buffer. The test is 
performed in video mode 3. The entire 
screen is updated usir>g the assembly 
language REP STOSW instruction 
with register CX equal to 2000. This is 
dorte 1 ,000 times, and the result 
shown is the total of the 1 ,000 trials. 

The Video BK>S Routine Without 
Scrolling benchmark test measures 
the speed of the BIOS Teletype 
routine without scrolling. The test is 
performed in video mode 3. The 
screen is cleared and 24 lir>es of 60 
characters each (irtduding a terminat- 
ing carriage return arxf line feed) are 
written to the display through the BIOS 
Teletype routine. This is done ten 
times, arxl the result shown is the total 
of the ten trials. 

The Video BIOS Routine with 
Seroliirtg benchmark test measures 
the speed of the BIOS Teletype 
routine with scrolling. The test is 
performed in video rrrode 3. The 
screen is cleared and 240 lirres of 60 
characters each (including a terminat- 
ing carriage return anti lir>e feed) are 
written to the display through the BIOS 
Teletype routirre. Although the first 24 
Krtes written to the display do r>ot 
involve scrolling, all the remairring Nrres 
scroll the (fisplay. 



Relative Times 

(IBM PC AT- 100) 


Performance Times 


(Times given in seconds) 

Direct 

Video BIOS Routine 

Video BIOS Routine 

to Screen 

WRhout Scrolling 

with Scrolling 

8-MHz IBM PC AT (EGA) 

9.06 

7.25 

11.26 

Kaypro 2661 Model C (EGA) 

6.43 

1.70 

4.85 

Epson Equity II Plus (EGA) 

7.85 

3.02 

6.59 

ALR Dam 2.5 Model 30 
(Hercules monochrome) 

4.78 

3.24 

5.28 

Austin 286/12.5 (EGA) 

8.18 

1.71 

5.05 

Dell System 200 (EGA) 

7.87 

6.01 

9.54 

Amax PC/286 (EGA) 

6.38 

8.41 

11.14 

Micro Lab 286/12 (EGA) 

8.13 

3.68 

7.36 

Zenith Z-248/12 Model 80 (VGA) 

5.60 

1.76 

4.12 

Northgate 286/12 (VGA) 

3.24 

2.66 

6.76 

NEC PowerMatel Plus (EGA) 

4.23 

8.29 

10.17 

IndTech 286 5192 Power Series (EGA) 

7.88 

7.42 

10.85 

ARCProTiitto3K(E6A) 

7.96 


7jsa 

ZBOs2B6n2(EQA) 

7.87 

6.37 

9.83 
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NEC INFORMATION 
SYSTEMS INC. 

NEC PowerMate I Plus 

Want to see a monitor drive a computer 
purchase decision? Look here. NEC Infor- 
mation Systems manufactures a full line of 
computers and printers and also makes the 
standard multisynchronous EGA monitor. 
The company scooped the market with 
multiscanning 3 years ago and maintained 
a technological lead long enough to be- 
come the standard. Combining the now- 
status-laden Multisync II with NEC’s 
PowerMate I Plus is a good way to sell 
computers. 

Not that the PowerMate I Plus needs to 
apologize, at least not now. This computer 
is a dual-speed 8- and 12-MHz machine 
adjustable to either one or zero wait states. 
As such it's a fast unit without shadow 
RAM or memory interleaving. In default 
configuration the PowerMate I Plus boots 
at 8 MHz for peripheral compatibility and 
then automatically switches to 12 MHz. 

NEC makes its own system board, but 
it uses Intel processor chips and the pre- 
ferred Phoenix Technologies ROM BIOS. 
The setup program is on a diskette, not in 
ROM — a minor aggravation. 

The PowerMate I Plus comes in a small 
box but still has nxrm for seven expansion 
slots, with five free in a typical configura- 
tion. The standard serial and parallel inter- 
faces are integrated on the motherboard, so 



FACT 


FILE 


NEC PnwerMate I Plus 
NEC Infonnaiion Systems Inc. 

1414 Massachusetts Ave. 

Boxborough, MA01719 
(508) 264-8000 

List Price: With 640K RAM. 1 .2MB 5V*- 
inchor 1.44MB 3V6-inch floppy disk drive, 
DOS 3.3. S2.S9S: with 42MB haitl disk. 
EGA card and monitcM*. $3,995; with 1MB 
RAM, VGA card and monitor. $4,040. 

In Short: The NEC PowerMate 1 l^us is a 
widely discounted 12-MHz small-box AT- 
type computer. Outfitted with a 42MB hard 
disk and the ^andard-bearing NEC Multi- 
Sync 11 monitor, this computer is a fuie sin- 
gle-user machine. It's a bit costly and limited 
for future expansioi, but the PowerMate 1 
Plus will meet many users' present needs. 
CinCLEaaaON READER SCTV1CE CARD 



they don’t need to use a slot. The front of 
the case is tastefully plain, with lights to in- 
dicate power-on. disk access, and 12-MHz 
mrxle. 

The standard configuration has 640K of 
80-nanosecond RAM, the maximum that 
can fit on the motherboard. You can bring 
the system total RAM up to 16MB with 
memory expansion cards, though that 
memory will run at only 8 MHz and re- 
quire that you buy cards as well as chips. 

When you buy a PowerMate I Plus, you 
have your choice of a 1.2MB S'A-inch 
drive or a 1 .44MB 3'/2-inch floppy drive at 
no extra cost. The Enhanced-stylc key- 
board has a nice feel and comes with a par- 
ticularly long, 120-inch keyboard cable 
(most other cords are only 72 inches long, 
reasonably extended). 

The standard Western Digital combina- 
tion floppy-and-hard-drive controller in 
the test configuration drives a 42MB for- 
matted 28-millisecond hard disk drive. 
The test unit was an enhanced EGA sys- 
tem, with an NEC MultiSync II monitor. 
It’s no trivial consideration that NEC’s 


monitor is the industry standard, and 
working in an NEC machine with an NEC 
controller, you have an unusually homoge- 
neous combination. Theoretically, same- 
brand components shouldn’t mean better 
performance. I didn’t notice anything dif- 
ferent, and the video speed-test results 
aren’t spectacular, but the psychological 
edge of having matching brands is note- 
worthy. 

There’s room inside the case for three 
half-height memory devices, two mounted 
horizontally and one vertically. The 165- 
watt power supply has three device con- 
nectors. If you put in three devices and 
need to be able to remove media, or if you 
just want to look at them, removable 
bezels let all three devices show from the 
front of the computer. 

With DOS 3.3 and GW-BASIC, the to- 
tal test system list price of $3,995 is a bit 
high, although it’s in line with other im- 
ported national brands like Epson with 
similar equipment. However, just as with 
Epson, the NEC is widely discounted, if 
you don’t mind haggling. 
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This machine is sold by dealers 
throughout the country. If something goes 
wrong, you can take it back to a dealer or 
an authorized repair center, a definite ad- 
vantage for those who want local area ser- 
vice and support. If for some strange rea- 
son it is necessary to ship a computer to the 
vendor for repair, the customer pays ship- 
ping one way. 

NEC has an interesting IX)S and ROM 
upgrade policy. For a fixed price of $40, 
you can get new ROM chips, a new ver- 
sion of DOS, and new documentation 
whenever the set changes significantly. 
This aggressive and user-supportive up- 
grade policy is a great idea. 

NEC sells a full line of computers, so 
this one isn't supposed to be the answer for 
all users. With the maximum of 640K on 
the motherboard and space for only three 
internal storage devices, you probably 
won’t find it cost-effective to expand this 
machine much further than the tested con- 
figuration. As it is, the PowerMate I Plus is 
a functional workhorse with a great screen . 

NORTHGATE COMPUTER 
SYSTEMS 

Northgate 286/12 

Speed by design: it’s clear that Northgate 
Computer Systems values quality for the 
dollar with an emphasis on sp^. The 
hardware and software components used 
in the Northgate 286/12 are chosen to give 
the most pep for the fewest dollars. While 
the 286/12 is not the least-expensive fully 
configured system in this series, it simply 
gives mote of everything. 

The 286/12 has an 8- and 12-MHz mi- 
croprocessor clock switchable between 
zero and one wait states. Most of the ex- 
pansion bus slots operate at 8 MHz, but 
one, a proprietary memory slot, runs at the 
full 1 2 MHz and holds up to 8MB of RAM 
in 1MB increments on an optional $190 
memory card. Total possible system mem- 
ory is 16MB. 

Northgate uses jts own motherboard, 
an AMD (Advanced Micro Devices) pro- 
cessor chip, and the Award BIOS. The 
system configuration setup program is in 
ROM, where it should be for most conve- 
nient access. 

Northgate doesn’t believe in small 
computer cases. If your desk space is limit- 



A top-qiuilitv machine, the Narthgate 286! 12 
costs $1 . 995 with iMB RAM. a 67MB hard 
disk, and a monochrome dispiay . in the interest 
ttffast RAM, the Northgate 286/ i 2 has a 
speciai speed siot for memory expansion . 

Using a proprietary memory card, ytnt can add 
up to 8MB of extra RAM that wiii operate atfuii 
processor speed, avoiding the normai 
expansion-bus speed penaity. 


Northgate 
guarantees to ship 
replacement parts 
overnight at its 
own expense. 


ed, you’d better look elsewhere. The com- 
pany thinks that the customers it targets 
would rather sacrifice desk space or put the 
unit on the floor than give up system ex- 
pansion capabilities. The solid system case 
includes eight expansion slots (two 8-bit 
and six 1 6-bit) and bays for up to five half- 
height storage devices. The 250-watt pow- 
er supply includes five device connectors, 
enough to power a full house of compo- 


nents. Northgate plans to cut back to 200 
watts in the future but wiU continue to pro- 
vide five power connectors. 

The 286/12 as configured came with 
two serial ports and one parallel port, 1 MB 
of 100-nanosecond RAM, an Adaptec 
RLL controller with one-to-one interleav- 
ing, a VEGA VGA chip set, and a l6-bil 
VGA multiscan monitor. Also included 
were a 1.2MB floppy drive with special 
circuitry to ensure downward read and 
write compatibility with 360K floppy 
disks, and a 67MB 28-millisecond Mi- 
croscience hard disk drive. 

Northgate makes a very big deal about 
its keyboard, which it also sells separately. 
During the last year or so, a lot has been 
written about Northgate keyboards, but a 
point some reviewers missed is that the de- 
sign was evolving, and they weren’t al- 
ways talking about the same unit. The con- 
troversy stems from the keyboard feel and 
the inclusion and arrangement of keys. 
The current OmniKey/102 keyboard has 
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America Buys CMO! 


Our Own PC TOO's: Credit Pricing, 
Expen Consultation. One Year 
Wairanty. -IP-Hour Minimum Burn-In 


*. Um“b roW-BASlC included 

* U Expansion ^''J,^p,,oo3-WA2 Conirollci 
. Western ^ble Keyboard 

:r,^'vJa:;V»OradeWrbupP. 

No CAAT08 Sg49 


PC-TOO 8MHz XT"" 


Call For infoman®" ° 20 MG 386) I 

pC-TOOs (lOXi 


Amdck 

Video 210 Amber S 89 

Video 410 TTL Monochrome 145 
Video 432 PS/2 Monochrome 169 
Color 632 14" VGA 640X480 399 
Color 722 Dual Mode RGB 439 
Color 732 PS/2 VGA 429 

Monitor 1280 15" 1280X800 679 



Cornemone 

SinglePage Display $899 

Magnavox 

BM7622 12" Amber Comp 89 

7BM623 12" TTL Amber 79 

7CM8515 14" Comp/RGB 279 
7BM749 14" Flatsquare VGA 149 
CM8705 13" RGB Monitor 40 199 

CM8762 14" Comp /RGB 249 

9CM053 14" HiRes EGA 369 

9CM082 14" VGA Display 429 

NEC 

Multisync 2A New 

JC-1402 Multisync 589 

JC-1501 Multisync Plus 899 

PackanI Bdl 

PB-1272 12" TTL Mono 79 
PB-1418F 14" Flat TTL 129 
PB-1472 14” TTL 132 Col 109 
PB-1422EG 14" HiRes EGA 359 

PB-8541VG 14" VGA 339 

PB-8526MS 14" Uniscan 469 

Polaroid 

Palette EGA Plus 2399 

Princeton Gnphics 

Max- 12e 12" TTL Amber 149 

UltraSync 12" VGA 529 

Seiko Instnunenis 

CM-1430 14" VGA 649 

Wyse Terminals 

WY-30 14" Flat Screen 329 

WY-50 14" 132 Col 399 

WY-60 14" 44 Line. 132 Col 349 

lEeniih 

ZFM-1490 14" VGA Analog 639 




ATD-ZuckerBoard 

Color Half Card 
Monochrome Graphics 
^ Qrd l/O-AT S.P 
576K Half Card Memory 
AT-Primary Memory Board 
AST 

Six Pak Plus Board 
VGA Plus Adapter 
Hot Shot 286 Board 
Rampage/286 512K 


$79 

79 

69 

59 

99 



Boca Research 

TopHat 128K Expansion $129 

BocaRam/XT 0-2MB Board 109 

BocaRam/AT 0-4MB Board 149 

BocaRam/30 0-2MB 119 

BocaRam 50/60 Board 4MB 1 299 

BocaMCA Serial/Parallel 149 

Boca Multi EGA 199 

DCA 

Irma 2 3278 Board 749 

Everex 

Magic I/O AT Par/Ser 59 

Ram 3000 Deluxe Board 89 

RAM 8000 Deluxe 16-Bit 289 

Micro Enhancer Deluxe 179 

EVGA 256 Colors 279 

5lh Gencinlion 

Logical Connection 256K 479 

Logical Connection 51 2K 549 

Hercnles 

Color Card 159 

In Color Card 199 

Graphics Card Plus 169 

VGA Card Call 

Network Card Plus 349 



L 



L 


IDEAssocUles 

IDE-5251 Local Emulation 579 

Intel 

AboveBoard 2 Plus w/OK 319 
AboveBoard 286. 512K 389 

AboveBoard PS/286. 512K 419 

AboveBoard Plus. 51 2K 429 
AboveBoard Plus I/O 51 2K 579 
Inboard 386/ AT 80386 CPU 939 
Connection Coprocessor 759 
8087 IBM PC/XT CoProc. 99 
8087-2 8MHz Coprocessor 159 
8087-1 lOMHz Coprocessor 219 
80287-8 IBM XT 8MHz CoP 239 
80287-10 lOMHz CoProc 279 
80387-16 16MHz 80386 449 

80387-20 20MHz 80386 495 

Call toll-free: 
1 - 800 - 233-8950 



More products at Special Prices — See Next Two Pages 





CMO...Your Nationwide Source 


Laptop Computer 

\.imited Edition Modem 

■ sr»” 

Backlit LCD Di.p'“>- j 

. includes External ^ 

Parallel Ports and a Contwci 

»; » 

rioS™ U999 

Call Tocla> 


MULTIFUNCTION CARDS 


NSl 

Smart EGA Plus $189 

Orchid Technology 
TmyTurbo 286 285 

RamQuesi II Board 545 

Designer 800 VGA Call 

ProDesigncr VGA Adapter Call 

ProDesigner VGA Plus Call 

Paradise 

AutoSwiich EGA 480 Call 

VGA Plus Adapter Call 

Video 7 

Vega Deluxe Adapter 209 

FastWriie Video Adapter 579 

VRam VGA Video Adapter 499 


STORAGE DEVICES 


ATD Zuckerhoard 

Tandy 30MB HardCard 479 

Everex 

Floppy Stream 40 40MB Int. 359 



AST Premium 286 
Model 80 
M439 


Excel Stream 40T 40MB Int $529 
Excel Stream 60 60MB Ext 979 
Excel II 60i PS/2 Int 1299 

Iomega 

Bernoulli Box 11 Int 789 


Bernoulli Box II Dual Ext $1669 


Maynard 

Maynsiream 60MB PS/2 Ext Call 
Miniscribe 

8425 20MB 3I^ ’ 40Msec 259 

3650 40MB 5W" 61Msec 349 

3053 44MB 5W " 25Msec 499 

6085 70MB 5W" 28Msec 599 

Mountain Computer 
TD-4340 40MB Int Tape 379 

TD-4440 40MB Ext Tape 479 

TD-7000 60MB Tape 1199 

PC-TOO 

TD-4000 40MB TapeBackup 339 

Plus Development 
40MB HardCard 699 

20MB/40MB Passport Call 

Seagate 

ST-225 20MB w/cont 269 

ST-238 30MB w com 289 

ST-251 40MB Vi Height 379 

ST-4096 BOMB Full Height 599 

Sony 

3V5" 720K Floppy Drive 89 

Sysgen 

Bric^e-Filc 5Vi'' External 249 

Bridge-Tape 40MB External 499 

Omni Board Controller 79 

Smartimage 60MB Internal 479 

QlC-File 60MB Internal 599 

DuraPak 15MB Removable 979 

Weltec Laptop Subsystems 
Epson 360K Ext Floppy 249 

NEC 1 2MB Ext Floppy 249 

Zenith 360K Ext. Floppy 249 


COMPUTERS 


AST 

Premium 386 Desktops Call 
Premium 386 Workstations Call 

Compaq 

Dcskpro 286/ 386 Desktops Call 
Dcskpro 286/386 Portables Call 
NEC 

MultiSpeed HD 20MB 2299 
Powermate 286/ 386 Dkstps. Call 
ProSpeed 286 I6MH2 80286 New 
UltraLitc Laptop 9.83 MHz Call 
PC-TOO 

640K 8MH2 8088 Dsktp. 589 
640K lOMHz 8088 Dsktp 749 
512 10 KMH; 80286 Dsktp 999 
2MB 2OMH2 80386 Dsktp 2699 

Sysgen 

ProSystem l2MH2w40MB 2099 


Toshiba 

TIOOO 8088 Laptop 789 

T1200 Floppy 'Hard Drive Call 

T1600 12MH2 80C286 20MB New 

T3l00e UMHz 80286 20MB Call 
T3200 12MH2 40MB Call 

T5100 16MHz 80386 Call 

Wyse 

80286 386 Desktops Call 



Anchor 

1200 Baud Internal 79 

1200 Baud External 109 

2400 Baud Internal 149 

2400 Baud External 169 

ATD-Zuckerboard 
1200 Baud Internal 59 

2400 Baud External 129 

Everex 

Evercom 12 1200 Baud Int 79 

Evercom 24+ 2400 Int 149 

Evercom 24E+ 2400 Ext 199 

MiniModem 1200 Pocket 129 

Hayes 

SmartModem 1200 Baud 279 

SmartModem 2400 Baud 439 

Intel 

2400B Classic Internal 249 

PS/2 2400B Internal 279 

Muraia 

Ml 200 Facsimile 779 

Packard Bell 

2400 Baud Internal 149 

PBFAX 100 Group 111 Call 



n US DEVELOPMENT 
10MB HardCard 
»$29 



Your Source for Hardware, Software & Peripherals 









For Quality Computer Products. 


THIS MOSTHS FTATL RtV SPECIAL - WE HAVE I.OOOs MORE IN STOCK 


COMMUNICATIONS 


Panasonic 

FX-8Q Pax Board $ 699 

FX-505 HiRcs Scanner 1079 
Practical Peripherals 
1200 Baud Iniernal 79 

1200 Baud Stand Alone 109 

2400 Baud Internal 169 

2400 Baud Macintosh 239 

Sharp 


FO-220 Facsimile Machine 1999 
PO-420 Facsimile Machine 1399 
U.S. Robotics 


1200 Baud Direct Int 85 

1200 Baud Direct Ext 109 

2400 Baud Direct Int 169 

2400 Baud Direct Ext 199 


PRINTERS 


Brother 

M-1709 IBOcps. 132 Col 489 

MR-20 20cps Dais>-whecl 359 

MR-40 40cps Dais>'whccl 639 

HR-60 60cps Dals>'^^'hecl 699 

Canon 

PC-25 Personal Copier 989 

Epson 

FX-850 264cps. 80 Col Call 

FX-1050 264cps, 132 Col Call 

LQ-500 I80cps. 132 Col Call 

LQ-950 330cps, 24.Wire Call 

LQ-1050 330cps. 132 Col Call 

LQ-2550 533cps. 24-Wire Call 

Hewlett Packard 
Thinkjet 2225 369 

NEC 

P2200 Pinwritcr 24.Wire 359 

P5200 Pinwriier 265cps 519 

P5300 24.Wire 1 32 Col 749 

LC-890 PostScript Laser 3395 

Okidata 

ML-1824- 180cps. 80 Col 249 

ML-320 300cps. 80 Col 359 

ML-292 240cps. 80 Col 389 

ML- 390 270cps, 24.Wirc 499 

MU293 240cps. 1 32 Col. 529 

ML- 393 450cps, 132 Col 989 

Panasonic 

KX-P1080i 144cps. 80 Col 169 

KX-P109li 194cps. 80 Col. 189 


KX-PI124 192cps. 24- Wire 339 




n89 


EPSON LX-800 

9-Pin Dot Matrix Printer 
180 CPS Draft Speed 
Built-In Pull Tractor Feed 
Parallel Interface 


K.VP15')2 ISOips. 132 Col $38« 
K,\-P152-l 24-VVirc. 152 Ciil 579 
KP-P-1480 User Call 

Star Micronics 

NX-1000 I40cps. 80 Col, 169 

NX-IOOO Rainbi>w Color 239 

NX-2400 24-Wire. 80 Col 369 

Toshiba 

P321-SL 216cps. 24-Wirc 499 

P351-SX 300cps. 24- Wire 999 



SHARP n)-220 
Facsimile Machine 
'999 


IMSI 


OptiMoiisc w'Dr Halo III 

79 

Pago Pcrlcct Desktop 

249 

Logirtech 


C7 Mouse w Software 

79 

MiRcs Mouse w Software 

109 

ScanMan Scanner 

219 

Lotus Development 


Lotus 1-2-3 

279 

Lotus Agenda 

289 

MECA 


Managing Your Money 

119 

Mcilaian Technology 


CarbonCopy Plus 5 0 

119 

Microrim 


R Base for Dos 2 1 1 

449 

Microsoft 


Serial or Buss Mouse 

109 

Quick Basic Ver 4 5 

S 69 

Windows 286 Ver 2 1 

69 

MSC 


Omnimouse 

49 

Nantucket 


Clipper (Summer 87) 

419 

Peter Norton 


Norton Commander 

39 

Advanced L’liliiies 

79 

PaperBack 


VP.Planner Plus 20 

119 


Peachtree 

Complete Accounting 

169 

PCSG 

Lucid 3.0 Spreadsheet 

89 

QnartcrdccK 

DESQVicw 2.02 

79 

Software Publishing 

ist Choice 3 0 

89 

Isi Publisher 2 0 

79 

Professional Write 2.0 

179 

Professional File 2.0 

179 

Symantec 

Q 67 A The DataBase 

199 

The Complete PC 

Handscan For PC 

179 

Complete Answ Machine 

269 

The Software Group 

Enable Version 2.0 

$399 

Traveling Software 

Lap-Link Plus 

$ 84 

WordPerfect Corp. 

WordPerfect Office 

259 

Xerox 

Ventura Publishing 2 0 

499 



Essms 


Aldus 


Aldus PageMaker Ver 3.0 

529 

Ashton-Tatc 


dBase IV 

499 

Framework 111 

469 

MuliiMatc Advantage 11 

289 

Borland 


Paradox R-Daiahase 

459 

Quatiro 

149 

Sprint Word Processor 

129 

Turbo C Ver 2 0 

99 

Breakthrough 


Timeline Project Manager 

359 

Central Point 


PC Tools Deluxe 

49 

PC-Il Option Board 

129 

Computer Associates 


AccPac Easy Accounting 

79 

DAC Software 


DAC-Easy Accounting 

59 

DAC-Hold Ever>'thing 

59 

5th Generation 


FastBack Plus 

99 

Fox Software 


FoxBase4- Development 

209 

Funk Software 


Alwjys 

89 

Sideways 

39 



Your Source for Hardware, Softwcu'e & Peripherals 

800 - 233-8950 

In Canada call: 800-233-8949 

AU Other Areas caU: 717-327-9S73 Fax call: 717-327-1217 
Educational, Govemmenial and Corporate Organizations 
Call loU-frce: 1-800-221-4283 

CMO, 101 Rcighard Avc., Dept. Bl, WiMiamsport, PA 17701 


over aoo.ooo satisfied customers • major credit cards accepted 


POLICY Add 3% (minimum S7 00) shipping and 
handling Larger shipments may require additional 
chatges Personal and company checks require 3 weeks 
lo clear For (aster deliver>’. use your ctedii card or send counq ic 

cashier's check or bank money order Credit cards are '*"* '"**^*”' ***“*"’ " 

not charged until wc ship Pennsylvania and Maryland residents add appropnaie 
sales tax All prices arc U S.A. pnees and are subject to change All items are subject 
to availability Defective software will be replaced with the same item only Hardware 
will be replaced or repaired at our discretion within the terms and limits of the 
manufacturer's warranty We cannot guarantee compatibility AU sales are final and 
relumed shipments are subject to a restocking fee Wc are not responsible for 
typographic or photographic errors 
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Northgate 286/12 
NcHthgaie Computer Systems 
13895 Industrial Park Blvd., #110 
Plymouth, MN 55441 
(800)548-1993 
(612)553-0111 

List Price: With 1MB RAM. 67MB haitl 
disk. 1.2MB 5'/4-inch or 1.44MB 3'/?-inch 
floppy disk drive, monochrome card and 
monitor, DOS 3.3, $1,995; with VGA card 
and monitor. 52,599. 

In Short: Northgaie bundles high-perfor- 
mance systems. The competitively priced 
286/ 1 2 combines hardware and software 
components to get the most from the 1 2-MHz 
AT-level architecture. 


the desired responsive feel and has all 
function keys on the left, the design I 
greatly prefer. 

A new keyboard with the same basic 
design but with a few extra convenience 
keys is coming soon. Supposedly, North- 
gate intends to leave the tactile responsive- 
ness just as it is. I hope so, and wish the 
company would stop changing the key- 
board. Northgate’s response is that re- 
viewers keep on suggesting changes, 
which they then implement. 

Northgate includes VOpi and Insta- 
Cache software with this system and con- 
figures them to load automatically. VOpi is 
a hard-drive optimizer that keeps files con- 
tiguous and closest to the drive-head start- 
ing position for faster access. Insta-Cache 
uses computer memory to speed subse- 
quent disk drive calls. We tested the 
286/12 with Insta-Cache both on and off 
and found significant improvement with 
the program active. 

Included with the 286/12 system is 
Northgate’s 1-year parts-and-labor war- 
ranty providing unlimited ftee telephone 
technical support. To cope with buyer un- 
certainty about the lack of on-site service, 
Northgate guarantees overnight shipment 
of replacement parts at the company’s ex- 
pense. Northgate includes inst^lation in- 
structions for all parts and will assist you 
over the phone at no charge. It’s noton-site 
service, but if you don’t mind opening the 
box yourself, you may get your machine 


fixed more quickly than you would with 
traditional service departments; you cer- 
tainly get it cheaper. 

All the hardware, software, warranty, 
and service comes at a sur|msingly low 
price. The list price of the tested system is 
$2,599. Don’t expect a discount, since 
Northgate sells only through the mail, but 
know that your purchase price gets you a 
big box with lots of expansion room, a rel- 
atively fast hard drive, and a very fast-and- 
fancy video setup. 

End-user support is free, and the com- 
pany has developed routines for rapid sys- 
tem service when needed, but it’s not the 
same as being able to put your machine in 
the car and drive it to a local dealer. The ef- 
fect of the service may be similar, but the 
feel is different. 

Then again, Northgate computers 
aren’t for just anyone. Those who need ex- 
tra attention from a dealer probably 
wouldn’t be impressed by Northgate’s at- 
tempt to wring every last bit of perfor- 
mance possible from the 12-MHz AT 
computer. Northgate includes lots of soft- 
ware and several design features to maxi- 
mize the 286/12’s performance. It also 
does a good job of explaining what the 
tricks are and how to use them. If you want 
a system designed with performance and 
expansion as top priorities, consider this 
system seriously. 

ZENITH DATA SYSTEMS 

Zenith Z-248/12 
Model 80 

Prepare for a car metaphor. Harley-David- 
son motorcycles have long cost signifi- 
cantly more than similarly powered Japa- 
nese bikes but have continued to sell. 
Porsche is regaining that marque’s air of 
exclusivity by dropping the 924S; now the 
least expensive (let’s not say “cheapest”) 
Porsche is the 944, at roughly $34,(X)0. 
The automotive industry can play these 
games with prices because it has a heart- 
lock on American consumers. But it just 
doesn’t work that way with computers. 

Sure, IBM and Compaq machines cost 
a lot, often significantly more than ma- 
chines from smaller or foreign vendors. 
And, yes, people who buy those brands of- 
ten like the status of owning expensive 
“American” iron. But productivity. 



FACT 
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Zenith Z-248/12 Model 80 
Zenilh Data Systems 
100 Milwaukee Ave. 

Glenview. IL 60025 
(800)842-9000 

LlsI Price: With IMBRAM, l,2MB5Vi- 
inch <»r 1 .44MB 3*/2-inch floppy disk drive. 
IX)S 3.3. Microsoft mndowsl2H6. $2,999; 
with 40MB hard disk. VGA card and naini- 
tor. $5,498; with 72MB hard disk. $6,498. 

In Short: A pricey alternative compared 
with imported brands and clones, the Zenith 
Z-248/ 1 2 Model 80 boa.sU» several perfw- 
maiK'e-optimizing features, including a sniort 
Superset Bus that lets expansion cards run as 
fast as they can. up to the full 1 2-MH/. micni- 
processur speed. Many Zenith machines arc 
sold to government, institutional , and nation- 
al accounts where they arc aggrevsively dis- 
counted from full list price. 

CIRCLE 681 ON READER gRVlCg CATO 


though a desirable aspect, is hard to sell 
when the price is way out of line. Zenith 
Data Systems’ Z-24&I2 Model 80 is a 
well-designed, technically interesting ma- 
chine, but at $6,498 it costs too much to 
compete on price. 

TTie Z-248/ 1 2 is a big box, with a dual- 
speed 6- and 1 2-MHz processor clock and 
zero memory wait states. In addition to 
shadowing ROM BIOS and video ROM, 
the Zenith’s expansion bus runs as fast as it 
can whenever it can get away with it. 
Called the Superset Bus, it automatically 
drops down to a slower speed if the board 
cannot function at high speeds, but it 
doesn’t penalize ones that can run faster. 

With on-board firmware called Slush- 
ware, both the Zenith’s ROM BIOS and 
video ROM are copied to RAM automati- 
cally with RAM shadowing. There is also 
a debugger built into ROM, a feature more 
important to programmers than to anyone 
else, but a significant boon for those who 
would use it. 

Zenith makes its own motherboard and 
BIOS. The setup program resides in 
ROM, which facilitates system- or memo- 
ry-configuration changes. 

The Z-248/12 is a full-size machine 
with a nice fit and fmish. There’s room in- 
side for six half-height devices or two full- 
height and two half-height drives. Four 
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HARVEY IS ABOUTTD 
LOSE HIS WHOLE 
NETWORK OVER ONE 
lOUSYCUP OF COFFEE. 



Harvey's coffee cosf abouf 
_ 45 cenfs. Nof counfing your 

$4000 file server, your $1300 
hard disKyour $500 iTKxlem, 
your $2200 fax, and your $50,000 worfh of 
irreplaceable data. All of which will boll away, along 
with his caffeine, when Han/'s heating coil fries 
your power circuit. 

You can avoid this little disaster. With 
Dynotech's EPC, Electronic Power Cenferf 

The EPC gives you patented, 3-stage surge 
suppression and convenient cable management 
for all your peripherals. It also features RFI/EMI line 
noise protection; and status indicator lights on 
the surge protection circuits as well as the 
power circuits. 


The EPC comes in several models with 
unique application features. Like dropout sensors, to 
guard against devastating hard disk head crashes. 
And phone line protection for your tax or modem. 

Every EPC also comes with full time techni- 
cal support, the Industry's only 10 year warranty, 
and D^otech's innovative Buyer Protection Plan. 

Call us at 800-638-9098 for directions 
to your nearest Dynotech Dealer, and our tree 
educational packet. 

But do it fast. 

Harvey's coffee break is due any minute. 

Dynatet^ 

^ COMPUTER POWER. INC. 

5800 BUTLBl LANE SCOTTS \AI1£Y CA 95066, (408) 438-5760 
BedTqmc Powar Center (3 a trodemarti of Dynotech Comptfer Povirer. 
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Most desktop computers are entirely too 
big and too clumsy to make it off the desk, to say 


A12MHz80286 
microprocessor 
helps speed 
data handling. 


Two IBM-compatible internal cxpansUm slots let you expand 
the T3200S capabilities ipdckly and easily. 

nothing of making it out of the office. 

But with the lightwei^t portable Toshiba 
T3200, that’s no longer a problem. 

We’ve squeezed everything you’d expect 
from a powerful desktop computer into a light, 
slender 19-pound portable — packaged to go. 

It has two built- 
in IBM-compatible 
expansion slots for 
networking and 
mainframe commun- 
ications. A 12MHz 
286 microprocessor 
for high-speed data 
handling A 40MB 
hard disk for quick, 
easy access to all 
your applications. A 
720KB, 3y2" diskette drive. And a full mega- 
byte of RAM that’s expandable to 4MB for 

The 'r3200 is backed by the Exceptional Care Program (no cost enrollment required). 

See your dealer f(>r details. IBM is a registered trademark of International Busines:; 

Machines Corporation. CIRCLE 321 ON READER SERVICE CARD 


memory that can 
rival even the 
most muscular 
desktops around. 

It even comes 
with a built-in 
EGA gas plasma 

display and an ^ IO.MH harddisk givesyou fast access 
EGA monitor to all your most important applications. 

port — standard features that some desktops 
consider optional extras. 

\fet, it gives you the freedom 
to go anywhere your work takes 
you — from your boardrtxrm to 
your living room. 

So call 1-800-457-7777 for the 
Toshiba computer and printer 
dealer nearest you. We’ll see to it 


that you get in on 
all the latest in- 
side information. 


A built-in EGA gas 
plasma display han- 
dles sophisticated 
graphics with 
ease. 


A separate numeric keypad 
speeds data entry. 


In Touch with Tomorrow 


TOSHIBA 

Vehte Arwnra !nc-. Infiinnaian Sysarrm OivisKn 




■ 12-MHZATs 


lllllllllll 

lllllllllil 

lllllllllll 

iiiiiiiiiii 

lllllllllll 

iiiiiiiitii 

illllllllll 

lllllllllll 

llllillllll 

lllllllllll 


TheZenilhZ-24S/l2 
Model 80 may be high- 
priced, but it delivers 
extra performance 
features for the 
money — induing 
the Superset Bus. 
which lets expansion 
cards zoom along at 
speeds up to the 
microprocessor's 12 
MHz. With 1MB 
RAM. the basic 
cor^guration costs 
$2,999. 


half-height units can show with remov- 
able-front drive covers. The 200- watt 
power supply has four device connectors. 
Standi memory is IMB RAM, with 


Price is the only 
problem with 
the well-designed 
Zenith Z-284/12. 


256K configuied as EMS memory. Using 
I -megabit SIMM chips, the motherboard 
slots can hold up to 6MB of RAM and are 
compatible with LIM 4.0 expanded mem- 
ory standards. 

One parallel port and two 9-pin serial 
ports also come standard. The test unit in- 


cluded a 72MB 28-millisecond CDC hard 
drive as well as a 1 .44MB floppy drive, a 
VEGA VGA board, and a 14-inch flat 
screen VGA Plus monitor. 

The standard Zenith warranty covers 
parts and labor for I year on a carry-in ba- 
sis. You can also buy 1 - to 4-year warranty 
extensions. 

The tested Z-248/12 list price is the 
highest of those tested here: $6,498. Fully 
$999 of that price is for the VGA moni- 
tor — a superb unit, but mote than you 
might specify if you were choosing your 
own monitor. Of course, comparing this 
machine with the other units reviewed here 
makes its list price stand out more than it 
might if you compared prices with similar 
units from IBM or Compaq. 

While Zenith certainly sells computers 
through dealers, a large portion of its sales 
are to government and educational institu- 
tions and to national accounts, where it has 
a reputation for very aggressive discount- 
ing on volume sales. 

That doesn’t do much for the individual 


consumer, however, who has to consider 
spending $2,000 to $3,000 more for a unit 
from Zenith than for one from other ven- 
dors. These days, if you have to spend 
mote than $4,000 or $5,000, you probably 
expect a 386-level machine, not a 12-MHz 
AT workhorse, even if it does come with a 
great screen. Price is the only problem 
with this well-designed performer. 

ZEOS INTERNATIONAL 

Zeos 286/12 

Looks aren’t everything, especially in 
technical equipment, but the Zeos 286/12 
is an exceptionally attractive computer. 
You can buy this bargain-basement ma- 
chine in either a large or small case, but 
even in the small unit, which we tested, 
you get the full complement of eight ex- 
pansion slots. The only trade-off with the 
smaller box is the limit of three internal 
storage devices. 

The Zeos 286/12 is an 8- and 12.5- 
MHz zero-wait-state computer, with a 
constant 8-MHz expansion bus speed. The 
standard 5I2K of 80-nanosecond RAM 
can be expanded to 4MB on the mother- 
board. Tbat’s economical, since you don’t 
need to buy extra boards , and good for per- 
formance since the motherboard memory 
works at full processor clock speed. 
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Zeos 286/12 

Zeos International 

530 5th Avenue NW. # 1000 

St. Paul. MN 551 12 

(800)423-5891 

List Price: With512K RAM. 1.2MB 5'/4- 
inch or 720K 3V'2-iiidi floppy disk drive, 
$995; with 1 .44MB 3V6-iiich floppy disk 
drive. $1,035; with 1MB RAM, 49MB hard 
disk, monochrome card and monitor, DOS 
3.3, $1 ,972; with EGA card aiMl monitor, 
$2,467; with VGA card and monitor, 
$2,667. 

In Short: The Zeos 286/ 1 2 is an inexpensive 
small-footprint 12.5-MHz AT compatible 
with a full set of ei^t expansion slots. Zeos 
provides an extensive list of options to con- 
figure thb machine any way you want it and 
then also gives you a 30-day money-back 
guarantee. 

cinct^aaooNreAOERgRvic^CAHb 
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One cfthe least acpensive computers in tUs 
roun^tp, theZeos2S6ll2offers5l2KRAM 
foronfy$995. This cleverly designed AT 
has a fidl complement of eight expansion 
slots in its small-sized case. 



Equipped with a Suntac motheihoard, 
an Intel microprocessor, and an Award 
ROM BIOS, the Zeos doesn’t use memory 
interleaving, shadow RAM, or disk cach- 
ing to enhance performance; but the I2.S- 
MHz clock and zero-wait-state speciftca- 
tions result in admirable performance 
overall. The high-speed RLL drive con- 


troller with one-to-one interleaving helps 
as well. 

The system setup program is on-disk, 
not in ROM. Zeos includes a system diag- 
nostic program as well as drivers that con- 
ftgure the memory to conform to exparrd- 
ed, extended, EMS, EEMS, or LIM 4.0 
specifrcations, depending on user prefer- 
ence. 

The test configuration's small case still 
squeezes in eight slots, two 8-bit and six 
l^bit. As tested, the computer had one 8- 
bit and four 16-bil slots available. The 
286/12 can hold only three storage de- 
vices, with three internal half-height bays 
and three power-supply device connec- 
tors. The fionts of all three devices can be 
exposed for removable trtedia. 

One disappointing system anomaly is 
the turbo button on the front of the case: it 
does not operate in the cunent version of 
the machine. 

The test computer configuration includ- 
ed I MB of RAM , one parallel port and one 
serial port, an Adaptec floppy and RLL 
one-to-one interleave hard disk controller, 
a 1 .2MB floppy drive, a Seagate 49MB 
30-nanosecond hard drive, an EGA video 
card, and a Packard Bell EGA monitor. In- 
cluding DOS this system's list price is 
$2,467, but if you can settle for the same 
system with monochrome display, you 
have to lay out only $1,972, making the 
Zeos 286/12 the lowest-priced full system 
in this roundup. 

When you order, you can specify a 3'/i- 
inch 720K floppy drive instead of the stan- 
dard 1 .2MB 5 '/4-inch unit. The cost to up- 
grade to a 1.44MB floppy drive on the 
original order is $40. Zeos sells a wide 
range of add-ons and will give credit if you 
want parts left out. There’s great flexibility 
in configuring the machine you want. 

Since Zeos isn’t widely known at this 
time, the biggest assurance in buying one 
of their computers is their 30-day, no- 
questions-asked, money-back guarantee. 
As a relatively new clone vendor, Zeos In- 
ternational goes the extra mile to overcome 
buying resistance. The warranty is the 
standard I-yearparts-and-labortype, with 
the vendor paying one-way shipping, in 
the same mode used by the customer, if the 
unit is shipped back to the factory for ser- 
vice. 

The Zeos 286/12 is a small-box AT 


D I T O R ’ S 
BBC H O I C E 


. Austin 286/12.5 
• Nortligate 286/12 


The two top workhorse ATs go a 
long way toward making the most of 
midrange computing. Als tested, the 
$2,395 Austin 286! 12.5 arui the 
$2,599 Northgate 2861 12 systems 
both itKlude top-flight components 
in overall packages designed for 
value cmd performance. 

Each answers the AT question in 
a differem way. The Northgate as- 
tern has a bigger hard drive, 16-bit 
VGA performance, and a larger sys- 
tem box. The Austin machine has a 
smaller box size to conserve desk 
space but still saves four empty slots 
for future system expansion by in- 
corporating all standard compo- 
nents onto the motherboard. 

Both the Northgate and the Aus- 
tin have provisions for adding mem- 
ory that can perform at fidl system 
speed: the Northgate via an optional 
$199 memory card that fits in a spe- 
cial ‘ 'speed slot' ' arui can hold an 
addilioruil 8MB, the Austin by re- 
placing the standard 256-kilobit 
chips on the motherboard with I- 
megabit chips to bring the total com- 
plement up to 4MB of processor- 
clock-speed memory. Both 
machines also use fast hard disk 
controllers and disk caching, the 
Austin with hardware and the 
Northgate through scftware. 


clone with a full complement of expansion 
slots. Because Zeos offers many configu- 
ration options, it’s a great chance to choose 
exactly what you want in a system. The 
performance is very good, the price is 
more than competitive, and the money- 
back guarantee is reassuring. [iS 


Bruce Brown, who reviewed all the ma- 
chines for this article, is a frequent con- 
tributor to PC Magazine. 
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I I I I e take great pride 
I I in Warehouse Data 
I I Products' ten year 
L t anniversary. A decade 
of team commitment to servic- 
ing the computer market with 
iow pricing, technicai support 
and integrity. 

We want to hear from you 
about your needs, whether it’s 
product avaiiabiiity or how to 
better our service - we want to 
know. Teii the team who knows 
the customer is aiways right. 

Caii 1-800-421-3135. 


Sincereiy, 


Eari Beatty 
President, CEO 



PRODUCTS 




M^REHOUSES!4T^ 


SAVE 

60 % 


PRODUCTS 


ON OUR 
EVERYDAY 
PRICES 


SINCE 1979, servicing our PC buyers with low pricing, 
technical experience - and reliable service. 

(software) 


ACCOUNTING 


DacEssyAcct.V^S.O S55 

Oac Easy Light . 39 

Doltars&Sense ... 94 

lylanaging Ybut Moneys 0. Call 

One Write Plus 143 

Peachtree Business Accounting 1 49 

Peachtree W/POQ 220 

Ouicken 29 

COMMUNICATION 

PROGRAMS 

Brooklyn Bridge Univer&al Call 

Cartxxi Copy Plus $10$ 

Crosstalk XVI 92 

CrosstalkMK4 . 110 

Oesklink 99 

Flying Dutchman 64 

Lap Lmk Plus ... 7$ 

PCAnywherelll 69 

R^GoUaO 140 

Smaricom III . . . 145 

PROJECT MANAGER 

Microsoft Protect $299 

Super Protect Plus 2SS 

Timeline I^Ver. 3.0 323 

Total Havard Manager 3 Call 

DATABASE 

MANAGERS 

Clipper $410 

Condor3 325 

DaiaPertect 293 

D Base IV . Call 

D BaM IV Programmers Edition 799 

OB-XL Diamond 1.2 115 

Fox Base Plus 2.1 .. 190 

Qenifer 169 

Kno«rledgeman2 . . 28$ 

Paradox2.0 Call 

PFSProfessMWial File 2.0 Call 

Powerbase2.3 169 

Q4A3.0 188 

Quicksilver Diamond 1.2 329 

Revelation AdvaiKed 450 

RBaseForDOS 42$ 

Reflex 90 

Relale&Report 112 

VP Info 2.0 Call 

DESKTOP 

PUBLISHING 

Pagemaket Ver. 3.0 Call 

PFS: First Publisher 2.0 Call 

Ventura Publisher 2.0. Call 

DISKETTES 

Maxell S'/.'DS/HD- $24 

MaxellSv/DS^DD 11 

Polaroid Diskettes Call 

3M5’//DS/HD .... 20 

3M $'/.• DS/DD . . . 15 

3M 600A Data Tapes 28 

SMTapeCartridges Call 

Verbalim2S2D 10 

Vert>atim25HD . 18 

VerbaUm3.5720K 18 

Verbalim3.51.4M 43 


DOS 

IBM4.0 $120 

MS-DOS 4.0 Call 

EDUCATIONAL 

Mavis Beacon Teaches Typing Call 

Microsoft Learning DOS $30 

Turbo Tutor II 49 

Typing Tutor IV 30 

ENTERTAINMENT 

Chuck Yeager Flight Simulalor $3$ 

F15-StrikeEagle 24 

Gunship 35 

Hacker II 30 

Jet 39 

Kings Quest 30 

Kmgs Quest IV . . 30 

MiaosoftFlightS«mulator3.0 33 

Scenery Disk 1-7 17ea. 

SiientService .. .30 

Speller Bee w/voice 50 

Star Flight 40 

Sub Battle 30 

Where in the World 29 

Many More Titles Available Call 

GRAPHICS 

Chartmasler $199 

Diagram Master . 199 

Enetgraphics20 199 

First Graphics . Call 

Harvard Graphics 21 Call 

In-A-ViSion 296 

Mapmaster 219 

Microsott Chart 3 0 22$ 

Newsroom 31 

Newsroom Professional 65 

PrintmasterPhis 29 

Printshop . 33 

Prinishop Companion 29 

Print Sh^ Holiday . 20 

Signmaster .132 

INTEGRATED 

Ability $56 

Ability Plus Call 

Enable OA 352 

RrstChoice ... Call 

Framework III . 418 

Microsott Works 83 

SmartSoftware Call 

Symphony Call 

LANGUAGES 

MicrosoftCS.I . $255 

Microsoft Quick Basic 59 

Microsoft QuickC . Call 

Ryan McFartan Fortran 390 

RyanMcFartanCobol 612 

TurboBasic 59 

TurboC2.0 90 

Turt>oPascal5.0 .90 

TurboCPro 162 

Turbo Pascal/Pro . 162 

Turbo Prolog 2.0 90 

Turbo Prolog Toolbox 59 


OxwiiCIURD' 



ANTI-VIRUS 


The AdmiKod PC Security Product! 
'p ProtectyourPCogoinstVirus Attacks 


$89 


Owtrudion gl F iIm 'TamBcoifc* -LotsolOM 

Don't Wait Until It Hits You!! 


SPREADSHEETS 


Lotus 1-2-3 $295 

LuckJSD... Call 

Microsoft PC Excel Call 

Plan Perfect 168 

Quattro 143 

Spreadsheel Audilot 82 

SuperCalcS Call 

Surpass 329 

Twin Advanced . 69 

VP Planner Plus. 117 


UTILITIES 


Alhvays $85 

BalteryWalch Call 

CopylIPC... 19 

Copywrite 39 

Core Fast 75 

Cubn 39 

D A V E. . 55 

Desqview2.2 Call 

Dtrect Access 49 

Duet 48 

Eureka 99 

Fastback Plus 2.01 104 

Formtools 58 

Formworx Call 

Gopher 39 

Graph in the Box Release 2 73 

Grasp . 79 

Hot 89 

HTEST 69 

Lotus Metro. 69 

Mace Gold 79 

Microsoft Windows286 5$ 

Microsott Windows 386 110 

Norton Advanced 4.5 Call 

Norton Commarxler 20 4$ 

N^on Utilities 4.5 48 

Numerical Methods 59 

QrgPlusAdv Call 

PC Idols Deluxe $.0 Call 

Prokey 4 0 70 

QDOSII 49 

Rightwriter 53 


Sidekick Plus 

Sideways 

SOS 
SQZPIus 
Super Key 
Turbo Lightning . 
XTree Pro . . . 


120 

39 

44 

55 
59 

56 
64 


CAD& 

ENGINEERING 


Aulosketch Call 

OesignCad2Dor3D $148 

EasyCad2.05 109 

FastCad 1435 

Genenc Cad .49 

Generic Cad Level 3 Call 

MathCad2.0 24$ 

WORD PROCESSING 

Borland Sprint $122 

Easy Extra 54 

Grammatrftlll 49 

Grandview 169 

Lotus Manuscript 319 

Microsoft Word 4.0 185 

Multimate Advantage M 259 

Overlay Word Perfect Call 

PFS Professional Write Call 

SPF/PC2.0 165 

Varsity 49 

VolkswriterS 139 

Webster Spellcheck Pro 33 

Webster Thesaurus — 39 

Will Maker 34 

Word Perfect 5.0 219 

Word Perfect Executive 124 

Word Perfect Library 2.0 . 65 

VilordstarProPackS.O 239 

Wordstar 2000 Plus 205 

Wordstar 2000 Plus Legal Call 

XywritelllPlus Call 


!%Y FOR ITEMS I 
JOT LISTED. 

2727 W. Glendale Ave. 
Phoenix, AZ 85051 
1 - 800 - 421-3135 
1 - 602 - 246-2222 


WAREHOUSE DATA PRODUCTS 

Division of AZ Computer Corporation 
2727 W. Glendale Ave. • Phoenix, AZ 85051 


Call on Novell and any other 
networking products 






We gladly assist the first time buyer as well as the professional systems 
analyst. Call our toll-free technical service at 1-800-421-3135. 

HARDWARE 


ARC PRO TURBO 88 

•640K 4.77/9.54MHZ 
•Color Mono Graphics Card 

• 64 Key Keyboard 
•2- RS*232 Serial Port 

• 1 - Parallel Printer Port 

• 1 • Clock Calendar 


•MS DOS 3.3 

w/Monochrome Monitor $809 

w/Color Monitor 969 


ARC PRO TURBO 286 

•512KRAM 6/12 MHz 

• EGA/MDA Graphics Card 

• 101 Key Keyboard 
•2*RS-232 Serial Ports 
•1 - Parallel Printer Port 


• 1 • Clock Calendar 
•MS DOS 3.3 

w/Monochrome Monitor $1 279 

w/Color Monitor 1439 

w/EGA Monitor 1559 


ACCESSORIES 

Copy It PC Deluxe Board $101 

Curtis Ruby Plus 69 

Keytronics Keyboards Call 

Logical Connection Call 

MachlllJoystick 36 

Masterpiece 85 

Masterpiece Plus 95 

NTC 101 Keyboard 69 

Stedi-Watt 65 

ISOWattPowerSupply 69 

BOARDS 

AST Advantage Premium 512K $429 

AST I/O Mini XT 52 

AST Rampage/2. 512K Call 

AST Rampage 286 Plus. 512K Call 

AST Sixpac Plus W/64K 129 

ASTXformer Call 

Everex RAM 2000 79 

Everex RAM 3000 89 

Everex Magic Card 16 

Everex Multi Function EMS Call 

Everex Magic I/O Call 

Hercules Graphics Plus 179 

Inboard 366 PC Call 

Intel Above 286. 512K Call 

Microsoft Mach 20 287 

Orchid Tiny Turbo 289 

CO-PROCESSOR 

INTEL 

80287 Call 

80287-8 Call 

80287-10 Call 

80387-20 Call 

80387SX Call 

8087-2 Call 

8087 Call 

LASER PRINTERS 

AST Turbo PS $3199 

OkidataLaser6w/l/F 1519 

Panasonic 4450 Call 

Toshiba Page Laser Call 


LAPTOP 

COMPUTERS 


Sharp Laptop Call 

Toshiba T-1000 $799 

Toshiba T-1200FB 1569 

Toshiba T-1299H8 2419 

Toshiba T-3200 3799 

Toshiba T-5100 4895 

Toshiba T-3100E Call 

Toshiba T-5200 Call 

Toshiba Accessories Call 

Zenith Laptop Call 

VIDEO BOARDS 

AST VGA Plus $349 

ATI EGA Wonder 800 229 

ATI VGA Wonder Call 

EVEREX VGA EV675 249 

Genoa 5200 Call 

NEC 1024 Call 

Orchid Designer 600 249 

Orchid Pro Designer 299 

Paradise Autoswitch EGA Call 

Paradise VGA Plus Call 

Paradise VGA Proff 385 

Vega VRAM Cali 

AT&T 

AT&T 6300 WGS. 10MHz $899 

AT&T 6286 WGS. 12MHz 1499 

AT&T6386WGS. 16MHz 2199 

AT&T 6386. 20MHz. 135 MB H.D 4599 

AT&T 6386E. 20MHz. 135 MB H.D Lan 
Server Tower 5399 

UPS 

Emerson 

UPS 200 Call 

UPS 300 Call 

UPS800 Call 

UPS 1500 Call 

EGA MONITORS 

Goldstar EGA w/Swivel Call 

Mitsubishi Diamond Scan Call 

NEC - Multisync II Call 

Princeton Ultra t6 Catl 

Princeton Ultra Sync Call 

Samsung CM 453t $369 

Samtron Multisync 449 

Sony Multiscan Call 

Zenith Call 

FLOPPY DRIVES 

Teac5’/.’360K $79 

Toshiba 1.44 MB 129 

Toshiba 3>/&'720K 109 

HARD CARDS 

PlusHardcard20MB $529 

PlusHardcard40MB 659 

Plus Passport 20 MB Call 

Plus Passport 40 MB Call 

TMGCardrive20 329 

TMGCardrive30 349 

TMGCardrive50 515 


HARD DRIVES 


Bernoulli B120I $779 

Bernoulli B120X Call 

Bernoulli B220X Call 

Bernoulli B220H 8" Call 

Core Hard Drives Call 

Miniscribe 20 MB 249 

Priam Call 

Seagate 20 MB w/Cont 259 

Seagate 30 MB w/Cont 279 

Seagate 60 MB Call 

Seagate PS/2 25,30 Call 

Seagate ST 125 w/Cont 319 

Seagate ST t38 w/Cont Call 

Seagate ST 251 349 

Seagate ST 4096 585 

MODEMS 

Everex 300/1200 $69 

Everex 2400 INT 139 

Everex 2400 MNP INT 159 

Everex 2400 MNP EXT 189 

Everex Mini 1200 Call 

Hayes 1200 Call 

Hayes 2400 Call 

Holmes 1200 INT Call 

Holmes 2400 INT Call 

U S Qobotics2400E Call 

U-S Robolics9600HST Call 

U S. Robotics Courier 2400 Call 

U.S. Robotics Sportster 1200 Call 

U.S. Robotics Sportster 2400 Call 

DIGITIZERS 

Kurta Tablets Call 

Summa Graphics Call 

MICE/SCANNERS 

Complete Scanners $178 

Datacopy Call 

HPScanjet Call 

Logitech Clear Call 

Logitech HiRes Call 

Logitech PS/2 Call 

Logitech Scanman 170 

Logitech Serial 68 

Microsoft Bus w/Paintbrush 92 

Microsoft Serial w/Paintbrush 92 

Panasonic FX-RS 505 Call 

MONITORS 

AMDEK410 $145 

Goldstar Amber w/Swivel 79 

MagnavoxRGB 255 

NEC GS Amber Call 

NEC Monograph w/Card Call 

Princeton Max 12 138 

Princeton Max 15 Call 

Samsung TTL Amber 76 

Samsung Flat 89 

Samsung RGB w/tilt 249 

Sigma Lazerview Call 

Viking 

Viking 1 869 

Viking 10 Color 2369 

Viking 2400 1289 
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PRINTERS 


ALPS 

Allegro24 Call 

CITIZEN 

120D $146 

180 D 165 

MSP 40 285 

MSP 45 415 

MSP 50 385 

Tribute 124 455 

EPSON - Call on all models 

NEC Products Call 

OKIDATA-Callon all models 

OKI320/321 Call 

OKI390 Call 

OKI391 Call 

OKI393 Call 

PANASONIC 

I080-I/M2 169 

1091- I/M2 Call 

1092- 1 329 

1124 Call 

1524 Call 

1592 409 

3131 329 

STARMICRONICS 

NX1000 179 

NX 1000 Color 238 

NX15 306 

NX 2400 Call 

TOSHIBA 

321 SL Call 

341 SL Call 

351 SX Call 

P311 Call 


FREE SOFTWARE! 

Purchase over $100 and receive one of these 
disks absolutely FREE! Purchases over 
$250 get two free disks, over $400 get three, 
or get all lour disks when your purchase is 
over $500! 

1) MIXED BAG. 2) PC-WRITE. 

3) FONT-SET. 4) DR. DATA LABEL. 

M^REHOUSCOUltK 

P R O D U C I S 


No Charae tor 
MasterCard or Visa 


TERMS 

Shipping on most software is $5.00. 
AZ orders ^ 6.7% sales lax. 
Personal/company check allow 
fourteen (14) days to clear We 
accept purchase orders from 
authorized institutions for 3.5% 
more than cash price. Ail returns are 
subject to our approval. There will be 
a 20% restock fee. All prices are 
subject to change. Due to copyright 
laws we cannot take back any open 


• All Prices are subject to change. 

• We do not guarantee compatibility 

We stock all available products. 


Phone Hours: Monday thru Friday 6:30 a.m. - 9:00 p.m. MST 
Saturday 9:00 a.m. - 5:00 p.m. MST 
Technical Support: 1-800-421-3135 
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Fast — 850 
And It Runs... 

And Runs . . . And Runs 


The fastest serial dot matrix 
printer on the market today! 

The all new 850XL offers a world of benefits! 


















• Lightning fast at 850 cps (240 Ipm throughput) 

• Continuous printing capabilities with no overheating 
or unnecessary downtime! 

• Over 200 local service centers nationwide to keep 
your jobs running day and night!" 

The waiting game is over, as the 850XL takes on 
mountains of data, round the clock, with no duty cycle 
restrictions! Any printing application you need is 
handled with rapid-fire reliability: 

• Data Processing • Bar Codes • Labels 

• Financials • Spreadsheets • Graphics 

• Near-letter Quality 


Standard features are better than ever! 


• 5 to 18.2 Pitch Printing 

• Front Panel Menu 
Programming 
(No DIP Switches) 

• Quietized Enclosure 

• EPSON, DEC, and IBM 
ProPrinter XL Emulations 


• 8K Data Buffers 

• Serial & Parallel Ports 

• Convenient Front & 
Bottom Paper Feed 

• Full International 
Character Set 


(8 am - 5 pm PST) 


OTC .. .An American Winnerl 

Call today for more details. 

1 - 800 - 422-4850 


*Call for availability in your area. 



^OUTPUT 
~ CHNOLOGY 
CORPORATKDN 
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E 9922 Montgomefy, Suite #6, Spokane. WA 99206 

(509) 926-3855 (800) 422-4850 

Telex #1 5-2269 OUTPUTSPOK FAX: (509) 922-4742 
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EXTENDED EDITION 

SYSTEM 
INTEGRATION 
THE IBM WAY 


Once it was 
the name of 
the game; now, 
open architecture 
has been ieft 
behind in IBM’s 
move to roll over 
the competition. 
Which users stand 
to benefit from 
IBM’s proprietary 
operating system? 


What is this thing called Extended Edition? Ever 
since April 1987, when IBM first announced its plans for 
four separate versions of OS/2, Extended Edition has 
been the most mysterious and confusing manifestation of 
this new operating system. 

Some people seem to welcome Extended Edition with 
open arms; others find it threatening. Some see it as a 
super-high-powered version of OS/2, while others see it as 
little more than a strange bundling of an operating system 
with a couple of application programs. At the furthest ex- 
treme, the conspiracy-minded among us have suggested 
that Extended Edition is the first step in making OS/2 an 
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■ OS/2 EXTENDED EDITION 


H 


The Four Flavors of OS/2 


T hese are the components of the four 
versions of OS/2 announced by IBM, 
including the release date for Extended 
Edition 1 .1 as expected at press time. 
Only the Standard Edition components 
will be available from non-IBM OS/2 
vendors. 


Communica- 

tions 

Manager 


Vendor 

availability 


LAN 

Workstation 

Software 


Communica- 

tions 

Manager 


Database 

Manager 


Kernel 


Kernel 


Presentation 

Manager 


Kernel 


Database 

Manager 


Presentation 

Manager 


Kernel 


OS/2 Standard 
Edition 1.0 

(Dec. 1987) 


OS/2 Extended 
Edition 1.0 

(July 1988) 


OS/2 Standard 
Edition 1.1 

(Oct. 1988) 


OS/2 Extended 
Edition 1.1 

(Nov. 1988) 


IBM proprietary operating system. 

This last interpretation is particularly 
troubling. The IBM PC was built under the 
principles of open architecture; the indus- 
try that has grown up around the IBM PC 
has greatly benefited from this. Custom- 
ized versions of DOS have been available 
from a number of different hardware man- 
ufacturers, and OS/2 will be as well. But 
OS/2 Extended Edition will be available 
only from IBM. For IBM personal com- 
puters only. What is going on here? 

When viewed in the context of IBM’s 
overall product line and strategy, OS/2 Ex- 
tended Edition is not mysterious or confus- 
ing or threatening at all. Extended Edition 
may seem like an anomaly at first, but on 
closer examination, it is nearly inevitable. 

THE BIG PICTURE OS/2 is the operat- 
ing system developed by Microsoft and 
IBM under the IBM/Microsoft Joint De- 
velopment Agreement as a successor to 
DOS for 80286- and 80386-based personal 
computers. OS/2 uses the protected-mode 
operation of these microprocessors to im- 
plement multitasking (running several pro- 
grams at once), a 16MB physical address 
space (as opposed to DOS’s real-mode 
1MB space, of which 640K was readily 
available), virtual memory (storing over- 
flows from available memory to disk), in- 
terprocess communication, and other ad- 
vanced operating-system features. 

OS/2 will be available from IBM in 
several different shapes and forms, each 
containing one or more components, as 
shown in the diagram “The Four Flavors 
of OS/2.’’ Let’s begin with the Standard 
Edition. 

IBM’s OS/2 Standard Edition 1.0, 
available since December 1987 for $325, 
is often called the OS/2 “Kernel.” The 
Kernel supports all the basic operating sys- 
tem features, such as multitasking, memo- 
ry management, file input and output, 
character-mode video output, and key- 
board and mouse input. 

OS/2 Standard ^ition 1.1, recently re- 
leased and selling for the same price as 
1 .0, adds the Presentation Manager to the 
Kernel. For most users, this will be the 
most significant component of OS/2. The 
Presentation Manager is a graphical win- 
dowing environment that combines the 
user interface currently seen in Microsoft 


Windows, Version 2.0, with a sophisticat- 
ed graphics programming language devel- 
oped at IBM. The Presentation Manager 
brings the OS/2 user interface into the 
modem age. 

Since both the OS/2 Kernel and the Pre- 
sentation Manager were developed under 
the IBM/Microsoft Joint Development 
Agreement, manufacturers of PC compati- 
bles can enter into a licensing agreement 
with Microsoft to configure these compo- 
nents of OS/2 for their own hardware and 
then sell this OS/2 adaptation to their cus- 
tomers. The versions that IBM calls 
“Standard Edition” are essentially the 
same versions of OS/2 that will be readily 
available from many other manufacturers 
of PC compatibles. 

Manufacturers who sell versions of 
OS/2 have the freedom to include propri- 


etary extensions and enhancements to the 
operating system. With Extended Edition, 
this is exactly what IBM has done: EE 1 .0 
is available for IBM equipment alone. 

WHERE IBM STANDS OUT Although 
any hardware manufacturer can add its 
own extensions and enhancements to 
OS/2, it’s unlikely that anyone other than 
IBM will come up with anything as large 
as Extended Edition. A product like Ex- 
tended Edition makes perfect sense for 
IBM, but not for most other hardware 
manufacturers. 

Why? Simple. Unlike most manufac- 
turers of PC compatibles, IBM has its fin- 
gers in more pies than just the personal 
computer. IBM also sells mainframes, 
minicomputers, and connectivity prod- 
ucts. 
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Included among the company’s selec- 
tion, for example, are the rc LAN and 
Token-Ring Network products. And with 
IBM’s 3270 boards, PCs can emulate 3278 
and 3279 terminals when connected to an 
IBM 370 mainframe. IBM needs OS/2 
support software for these products. This 
support is part of Extended Edition. 

IBM rcs can also use asynchronous 
communications and 3101 emulation to 
connect to a 370 mainframe or an IBM 
System/ 1 minicomputer or an information 
service over the telephone lines. IBM 
needs an OS/2 program to provide asyn- 
chronous communications support and 
3101 emulation, and Extended Edition 
provides this. 

One of IBM’s most popular mainframe 
software products is DB2, a relational da- 
tabase program that is built around the 
Structured Query Language (SQL). Part of 
IBM’s long-term goal is to have similar ap- 
plications on ail its systems. The large 
memory space supported by OS/2 makes it 
feasible to bring this powerful database 
technology to the PC. This, too, is part of 
Extended Edition. 

In short, IBM is using Extended Edi- 
tion as a tool to help integrate its disparate 
systems. Since other PC manufacturers 
don’t have disparate systems. Extended 
Edition is IBM’s solution for a problem 
that Big Blue alone faces. 

It may be difficult for some users to de- 
cide whether to move from DOS to OS/2, 
and when. But the decision to go with 
OS/2 Standard Edition or OS/2 Extended 
Edition should be much simpler. If you 
need OS/2 Extended Edition, you’ll know 
it. If you’re not quite sure, you almost cer- 
tainly don’t need it. 

EXTENDED EDITION PACKAGE 

IBM’s OS/2 Standard Edition 1 .0 is 
shipped with one manual and four high- 
density diskettes, and it costs $325. The 
update to Standard Edition 1 . 1 (which in- 
cludes Presentation Manager) will be free. 

OS/2 Extended Edition 1 .0, with two 
manuals and eight high-density diskettes, 
costs $795 . The first four diskettes contain 
the base operating system, which is essen- 
tially the same as the version of OS/2 
shipped in Standard Edition 1 .0. Similar- 
ly, one of the two manuals included with 
Extended Edition is almost exactly the 



FACT 


FILE 


OS/2 l-Atended 
Kdition 1.0 
IBM Corp. 

ConUKTt your local 
auihori/^ IBM dealer. 
List Price: $795 ($675 
as an upgrade from OS/2 
Standard Edition) 
Requires: IBM PC AT. XT Model 286. or 
PS/2 Model 50, 60. 70. or 80; 3MB RAM ; 
20MB hard disk space. 

In Short: An IBM-only version of OS/2 that 
extends the operating system to include data- 
ha.se and SQL support, and extends conrKC- 
tivity to IBM networks and mainframes. 
More significant in concept than in execu- 
tion. EE shows the power of dynamic link 
libraries and illustrates the goals of SAA. 

ClRCL£6790Nn£ADERS{:PI\'iC(lCARD ' 



same as the Standard Edition manual. As 
with Standard Edition, the update to Ex- 
tended Edition 1 . 1 will be free. 

The first version of Extended Edition 
contains the base OS/2 product plus two 
large systems — Communications Manag- 
er and Databa.se Manager. Version 1 . 1 of 
Extended Edition will also include LAN 
Requester, which is the local-area-net- 
work software required for individual 
OS/2 workstations. IBM’s OS/2 LAN 
Server software is a separate product that 
will cost $995. 

Both Standard Edition and Extended 
Edition will mn on all 80286- and 80386- 
based IBM personal computers fitted with 
enough memory, including the older PC 
AT and XT Model 286, as well as the PS/2 
Models 50 and above. IBM recommends 
that you have 3MB to 4MB of extended 
memory and 20MB hard disk space to in- 
stall and mn Extended Edition, not count- 
ing room for applications. 

TWO MANAGERS The Database Man- 
ager and Communications Manager are 
copied to the hard disk during installation 
of Extended Edition and appear on the 
OS/2 Program Selector. Both programs 
have a user interface based on menus and 
fill-in panels. 

The Database Manager is a full-fledged 
relational database program built around 


SQL, as is DB2; IBM claims that Database 
Manager includes about 95% of the func- 
tionality of its mainframe predecessor. As 
with most database programs, you can de- 
fine tables, add or change data via entry 
screens, define queries, and define and 
print reports. You don’t need to know SQL 
to use Database Manager, but you can use 
SQL for generating queries and reports. 
(See the sidebar “Database Manager. A 
User’s Perspective. ’ ’) 

The Communications Manager is an 
all-purpose communications program that 
supports 3270 emulation using one of 
IBM’s 3270 boards, as well as VT-lOO or 
3101 emulation using asynchronous com- 
munications. It supports several popular 
modems including the Hayes Smartmo- 
dem 1 200 and 2400 and the IBM modems. 
Network support will be added to the 
Communications Manager in Extended 
Edition 1.1. 

Neither of these programs is very im- 
pressive. They are slow and clunky, and 
the user interface is often confusing. The 
Communications Manager is very weak 
and lacks features now considered essen- 
tial to corrununications, such as a script 
language. But in one sense, the quality of 
these programs doesn’t matter, ^^^at mat- 
ters is what IBM has put beneath these pro- 
grams. 

THE DLL DIFFERENCE Ordinarily, a 
program and the operating system are 
viewed as distinct entities. The operating 
system provides services such as file I/O 
and memory management for programs 
that mn under it, and a program makes 
calls to the operating system through its 
application program interface (API). 

At first it may seem that Extended Edi- 
tion is little more than a couple of OS/2 
programs bundled with the ba^ operating 
system. Although you can certainly treat 
Extended Edition accordingly, the pro- 
grams have been constmeted in a way that 
renders them ultimately more powerful 
and useful than mere programs. 

The key is that both the Database Man- 
ager and the Communications Manager 
consist of executable files (the programs 
themselves) and dynamic link libraries 
(DLLs). The latter are very important to 
the overall architecture of OS/2, and to Ex- 
tended Edition as well. 
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■ OS/2 EXTENDED EDITION 


DATABASE MANAGER: A USER’S PERSPECTIVE 


S ince the announcement of Extended 
Edition, much of the ballyhoo over it 
has concerned one of its long-awaited 
components: the Database Manager, 
which sports full-fledged relational data- 
base capabilities and Structured Query 
Language (SQL). Providing strong sup- 
port for OS/2 applications. Database 
Manager consists of two subcompon- 
ents: Database Services and Query Man- 
ager. The former is a ' ‘database engine, ” 
a program that accepts SQL commands 
as its input and retrieves the requested 
data. 

Using Database Services to process 
SQL-based queries. Query Manager 
prompts you with menus through the pro- 
cess of creating, defining, modifying, 
and querying. It prompts for each ele- 
ment of a query: the table name, col- 
umns, sort order, and conditions for in- 
cluding or omitting rows in the result. 
The menus construct an SQL statement 
(displayed on another screen) that’s exe- 
cuted by the database engine, and if 
you’re at all familiar with SQL it’s easy 
to visualize the statements as they’re be- 
ing built. 

Unfortunately, the menus prohibit the 
use of complex queries or subqueries, 
and they won’t let you define a derived 
table from a query result. While the SQL 
code produced by (Juery Manager is fair- 
ly safe (the code is always efficient since 
only simple queries are allowed), you’ll 
have to avoid multitable queries until you 
acquire a working knowledge of SQL. A 
screen is available for issuing SQL com- 


mands directly to Query Manager, so it 
could be used as an SQL tutor, albeit an 
expensive one, 

EMBEDDED VS. DYNAMIC SQL 

Query Manager doesn’t do any data re- 
trieval or manipulation directly: it issues 
an SQL conunand to Database Services 
to do the job. Other application programs 
can do precisely the same via dynamic or 
embedded SQL. 

Dynamic SQL comprises commands 
issued by a program (at the user’s re- 
quest) when the program is ran. Embed- 
ded SQL consists of commands that ate 
included in the program’s source code 
language (in this case, C) and made 
available to Database Services when the 
program is compiled. Extended Edition’s 
dynamic link libraries (DLLs) ate used to 
make the connection between the pro- 
gram and the database engine. 

What advantage does this offer? First, 
dynamic and embedded SQL allow a 
nonprogrammer to develop database 
commands for reports and queries inde- 
pendently of application development. 
Second, since dynamic and embedded 
SQL commands are executed by the da- 
tabase engine, a program does not need 
to manipulate the database directly. And 
if the database definition changes , the da- 
tabase engine can make the appropriate 
adjustments. Thus, the application pro- 
gram is kept independent of structural 
changes to the database, and is relieved 
of having to navigate or modify the 
database directly. This concept is 


known as data independence. 

A more detailed discussion of rela- 
tional database concepts was presented in 
“SQL: An Emerging Database Standard 
for PCs” (PC Magazine, May 17, 1988), 
which argued that data independence — 
the ability to hide the underlying data 
storage mechanism from users and appli- 
cations — is the great benefit bestow^ by 
relational databases. Thus, with dynamic 
and embedded SQL, a relational data- 
base user need not be concerned with the 
how of data retrieval , only with what data 
is being retrieved. 

Measuring up while at first glance 
Extended Edition’s Database Manager 
looks impressive, the long-term benefits 
won’t be found in (Juery Manager: it’s 
too weak and constricting. Indeed, the 
interfaces of other microcomputer 
DBMSs, such as Paradox, are far more 
robust. While you don’t need to know 
SQL to utilize Query Manager, you’ll be 
productive far sooner if you do. 

Database Manager’s real punch is its 
OS/2 application support via embedded 
or dynamic SQL, for corporate dBASE 
pundits have long yearned to write com- 
piled database applications in a real high- 
level language. So, while it remains to be 
seen whether C plus SQL will be a viable 
combination, this is the solution that Ex- 
tended Edition’s Database Manager of- 
fers OS/2 users. — ^Rkhard Hale Shaw 


Richard Hale Shaw is a contributing edi- 
tor o/PC Magazine. 


OS/2 is an extensible operating system 
because programs can make function calls 
not only to the operating system, but to any 
dynamic link libraries that are added to it. 
These dynamic link libraries — files with 
the extension .DLL — contain various 
functions and routines that OS/2 programs 
can call. When you ran a program under 
OS/2, the operating system determines 
what dynamic link libraries the program 
needs, loads them into memory, and links 
the calls from the program to the functions 


in the DLL. This process is called dynamic 
linking. 

Dynamic link libraries play a dual role 
in OS/2. In one sense, a DLL can be 
viewed as an extension of a program. A 
programmer, for instance, may decide to 
use a DLL to store some common routines 
that are used by a closely related group of 
programs. Using a DLL for these routines 
saves disk space and memory space. 

But dynamic link libraries can also be 
viewed as extensions of the operating sys- 


tem. All you need to do is copy a DLL to a 
hard disk on which OS/2 is installed, and 
you’ve essentially added a whole new set 
of functions defitied in the DLL. 

Much of the base OS/2 product, after 
all, is a collection of dynamic link libraries 
that provide entry points to operating sys- 
tem functions. Both the Database Manager 
and the Communications Manager add 
DLLs to OS/2, and the additional API sup- 
ported by the Presentation Manager is im- 
plemented with still more of them. 
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New Lotus version available. Call for details. 



For people who don’t program. 

R&R has the power, flexibility, and ease-of-use that lets you get information you 
want out of dBASE. exactly the way you want it. We guarantee it. or your money back.' 
Ad hoc reports. Production reports. R&R can do them all, without you writing a line 
of code. Business forms such as invoices and statements. Management reports such 
as aged receivables and sales by product. Analytical reports such as largest customers 
by region and average days between orders. Form letters to clients. 

Relate and report from up to 10 files at once. Place fields and text in any layout. Do 
complex calculations. Print totals and subtotals. Lotus®-like menus and HELP system 
make it easy. 

Use standard field formats such as currency, commas, and word-wrap. Print in bold, 
italics, underline , and different fonts. R&R has hundreds of features for fast results — 
without programming! 

And for those who do. 

R&R iS a timesaver for professional developers. It saves time when creating reports. 
It saves time every time you change them. Time you can spend doing other things. 
R&R has the features you need for delivering professional systems in less time. An 
unlimited-use ROYALTY FREE Runtime that requires only 25 KB of memory. Network 
support. Memo field support. Conditional printing. UDFs. 100 standard pnnter setups. 
A custom printer setup program. Optional Clipper'" and FoxBASE+'" index support. 
And much more. 

So, whether you program or not. Relate and Report. Then rest and relax. With R&R. 


. a stunning combination ot a comfortable and Intormalive 
user intarlaca, tupramaly aaay access to muttipla relatad files, 
and extensive report design and enhancement toola. Usable by 
novice and expairt alike, it is superb for gerwratlrrg either 
straight-forward or complex report output . . . .* 

Among “The 100 Top-Rated Products of 1987." 

frtfloHforfd, 12/28/87. 



12/8/87 


Only $149! 

Satisfaction Guaranteed.* 

To order, or for more information and 
the name of your nearest dealer, call: 

800-325-9035 

In Mass., call (508) 366-1122. 

*lf you aren’t satisfied for any reason, 
return R&R within 30 days of purchase for 
a refund (if purchased directly from 
Concentric or an Authorized Reselier). 
R&R works with dBASE III*, ill PtUS*, 
Quicksilver**. dBXL**, ar>d other dBASE- 
fiie-competibie products. Qipper and 
FoxBASE-f- Module $49.95 additional. 

Free enhar>cement for dBASE IV** short- 
ly after it ships. 3.5" media available at 
extra cost. Runtinra included with 
unlimited-use license. 320 KB and hard 
disk required. 

R&R Relational Report Writer and 
R&R Worksheet Report Writer” — 
the standards for database report- 
ing with dBASE, 1-2-3*. and 
Symphony®. 

Concentric Data Syttoms, Irtc. 

18 Lyman Street 
Westboroy MA 01581-4063 

TiwMmMa dBASE. dBA3l HI. deASCMmjSMddeAaEfVky 
Amon-TM Low. and S|wi«tion)f by Iflha OMtopHMrt 

CofponiOA OiacUMr wit dBXL by WoftfTwb ByMMM. me 
PokBASt* by ran SoWwgxi Cbp(«r by NMucM CorponbOT 
RAW fmiMioriM Aipen wmiw ftd RAW kWofWwa Biport ¥tnm 
by Cenewine OM Sylmg. bic 
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■ OS/2 EXTENDED EDITION 


THE MANY FACES OF EXTENDED EDITION 

OSIl’s basic features of multitasking and memory management are complemented 
by Extended Edition’s proprietary add-ons. Here’s a look at aspects old and new. 


After you have installed Extended Edition, 
the OSf2 program selector displays the new 
programs: to run a program, you select it 
with the keyboard or mouse. The Standard 
Edition works exactly the same way. 


This Communications Manager screen lets 
you define communications parameters for 
ASCII terminal emulation. Each set of 
parameters is identified by a profile name. 


I pdate I Fl=Heip 


Prograin Selector 

To select a prograa, press <■, t, or i. Then, press Enter. 

To select Update, press F10. Then, press Enter. 

Start a Progran ^ 


Switch to a Running Progran 

■ Cotmun (cations Manager 



■ Introducing OS/2 


1 OS/2 Coiwand Prompt 

1 OS/Z Comiand Pronpt 



■ Query Manager 




Create/Change ASCII Terminal Eniilation Profile (1 of 2) 

Profile name 

, , . , : MAGNET 


Comments 



uiaiion connecTion to ^ 

Communication port 

► coni 



COM2 



COM3 


Emtiiation node 

1 1BH31D1.. 



► UTIOO 


Line speed 

12430] 


Bits per character 

.... 1 7 bits 


Parity type 

► Even 

1 Odd 


1 Mark 

■ Space 


■ None 


Number of stop bits 

► 1 bit 

1 2 hit 

Local display 

1 Kes 

► No 

Auto return 

► Kes 

■ No 

Enter key 

1 CR/LF 

► CR 

Lint^ emlitifj t.untiol 

► Ves 

■ No 
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I ctions E i< | Fl=Help I 


Add Dflta into STAFF Scieen 1 of 1 

Coaplete by typing; then select fro* Actions above or pi-ess CtrltFZ to add 
this roN and display a blank row. 


ID [J ] Help; Query Itanager Panels 

NAHE [- ] tiore: i 

DEPT [- ] This panel allows you to add data to 

JOB [- ] tables in your database by typing 

TEABS [- ] inforiation in the typing areas. 

SALARV [- ] 

COHH [- ] When adding or changing data in a 

table, the typing area contains a null 
character. The null character nay be 
a hyphen (-), or pound (I) character. 


Hints 


Use the cursor novenent keys or 




1 

Edi pecify isplay E it | Fl^Help | 


Prompted Query U' I J RK 


Select Edit above to revise a query or select Specify above to add entries. 


Tables: 

I NULL ID. STAFF 


Shou sqi 

Hhen you finish browsing the SQL statement, pres^ Esc to Cancel. 


SELECT NAHE, DEPT. SALARY + COm 
FROH HULLID.STAFF 

HHERE ( JOB = 'Clerk' OR JOB = 'Sales' ) 
ORDER BY NAHE 


Context-sensitive help in Extended Edition 
is available at any time by pressing FI . One 
standard of the SAA Common User Access 
interface is specking the help command in 
the upper-right comer of the screen. 


After you define a query through menus, 
the Database Manager lets you view the 
Structured Query Language code generated 
to perform the query. This feature can help 
you learn SQL. 
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Antidote 

protects against 
the virus! 

A virus is spreading through 
Personai Computers, it gets 
into a program or even into 
command.com. it spreads 
when you run it, and hitch- 
hikes to new computers on 
floppies. Later, it can ruin 
your hard disk. 

Antidote examines your fiies 
for alteration when you boot 
load. It is not memory resi- 
dent. Antidote guards 
against aii forms of accidentai 
and maiicious corruption, it 
includes a utility to test your 
defense against virus attack. 

To order, caii us today with 
your credit card, or send us a 
check for $60 US funds. 

In case you can not eradicate 
a virus, Quaid Software wiii do 
it for a fee. Caii for prices. 

Antidote for the IBM PC or PS/2 or 
compatibles and most MS-DOS sys- 
tems is available on 3 inch or 5 inch 
diskettes. Software is shipped within 
a day at our expense. Not copy-pro- 
tected. 



Quaid Software Limited 

Third Root Dept M720 
45 Charles Street East 
Toronto Ontario 
Canada M4Y 1S2 

(416)961-8243 


■ OS/2 EXTENDED EDITION 


THE EXTENDED EDITION API How 

can you teil whether a DLL is being used 
as an extension of a program or an exten- 
sion of the operating system? Perhaps the 
real difference is that DLLs that extend the 
operating system are documented. 

IBM has pubiished several technical 
reference manuals that document the addi- 
tional API provided by the Extended Edi- 
tion DLLs. The ACD! Programming Ref- 
erence manual, for example, discusses the 
Extended Edition’s Asynchronous Com- 
munications Device Interface. Although 
OS/2 Standard Edition has a software in- 
terface to the serial ports, the ACDl inter- 
face adds support for several popular mo- 
dems, and for auto-dialing and auto- 
answer. 

The Database Manager Programming 
Guide and Reference manual describes the 
Database Manager API, which allows you 
to write C programs with embedded SQL 
code and calls to the Database Manager 
DLL. These programs are run through a 
utility (included with Extended Edition) 
that converts the SQL code to C. The prt)- 
grams ate then compiled normally. 

This means that third-party software 
manufacturers can write and sell programs 
that tun under Extended Edition and use 
these DLLs. Progranuners can write their 
own specialized Extended Edition pro- 
grams for specific business and office ap- 
plications. In the long run, the most impor- 
tant aspect of OS/2 Extended Edition may 
actually be the API rather than the IBM- 
developed programs. 

Obviously, the API included in Extend- 
ed Edition goes far beyond anything we’ve 
come to expect from personal computer 
operating systems. But the support of dy- 
namic linking in OS/2 makes such exten- 
sions of the operating system very easy. 

IBM’S MASTER PLAN It’s almost im- 
possible to discuss anything IBM does 
these days without also discussing Sys- 
tems Application Architecture (SAA), 
IBM’s master plan. First announced in 
March 1 987, SAA is so far-reaching that it 
seems everything IBM has done since that 
date somehow fits into it. 

SAA is a set of software standards, sep- 
arated into four main areas. Using IBM’s 
terms (which I will translate into English 
shortly), they are 


■ Cotiunon User Access, 

■ Common Programming Interface, 

■ Common Communications Support, 

and 

■ Common Applications. 

These standards are for software devel- 
oped on the entire range of IBM machines: 
the personal computers, the minicomput- 
ers, and the mainframes. IBM intends for 
SAA to provide some coherence arxl con- 
sistency to the wide range of products the 
company has developed over the years and 
will develop in the future. The standards 
are publish^ by IBM so that other soft- 
ware manufacturers can follow them if 
they wish. 

How does Extended Edition fit into 
SjAA? Profoundly. For OS/2, particularly 
Extended Edition and the Presentation 
Manager, is an SAA showcase. 

The first part of SAA, Common User 
Access (CUA), is a set of standards pro- 
viding what most of us would call a ‘ ‘con- 
sistent user interface.” This consistency 
across IBM applications and machines is 
intended to lessen user training time. 

The CUA interface is implemented in 
the Presentation Manager and likewise in 
the two programs in Extended Edition. 
While the user interface is not exactly the 
same (primarily because the Presentation 
Manager runs in graphics mode while the 
Database Manager and Communications 
Manager currently run in character mode) , 
they are similar enough to be recognizable. 
That the actual user interface in Extended 
Edition is disorganized and confusing is 
beside the point; the principles are sound. 

The next part of SAA, the Common 
Programming Interface (CPI), is intended 
to allow programs written in several high- 
level languages to be ported to all of IBM ’s 
machines. SQL, which is supported by the 
Database Manager, is part of CPI, as is the 
graphics programming language in the 
OS/2 Presentation Manager. 

The Common Communications Sup- 
port (CCS) involves the various data 
streams, protocols, and communications 
links that can be used to link various IBM 
machines. The Communications Manager 
fits into SAA by supporting many of these 
standards. 

And the Comnxm Applications area re- 
veals IBM’s intentions to develop com- 
mon applications across its entire line of 
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One Drive Fits AIL 



canuwi 


Only Tecmar Can 
Back Up All Three 
With One Tape System. 

It’s what you told us you 
need . A single tape backup 
system to work with your 
PS/2s™ your classic-bus PCs 
and - here's the clincher - 
your Macintosh® IIs. Three 
very different architectures 
supported by one high-speed, 
high-capacity tape system. 

Tecmar 's not only done it, 
we've made it easy! Any exter- 
nal Tecmar QualityTape™ drive 
from 60-to-150MB capacity. 


including the ones you may 
already own, can now be 
shared between PCs, PS/2s 
and Mac IIs. The QT drives 
easily connect to a Tecmar 
host adapter board inside the 
computer - including the 
brand-new NuLink™ Host 
Adapter for Mac II. If you have 
more than one architecture, 
then this is the solution that 
makes sense! And only Tecmar 
has it. 

More companies choose 
Tecmar tape systems than any 
others - for our speed, reUa- 
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bility and support. And now, 
one drive fits all. For more 
information, call Tecmar at 
(216) 349-1009 or (800) 624- 
8560. Or write Tecmar, Inc. , 
6225 Cochran Road, Solon, 
Ohio 44139-3377. 

TEOl/MR 


AR£XONCOMF¥\NY 

t'^Gopyrighl Tecnur. lac., a wihadury ol Rcum. Inc . 1968 
Ail fighu r a erved 

All Tcmar ptodnas art im^ematlu or rtgmertd iraJtmarki ef Tacmar 
hte. (Xhtr broad and product rtama art radaiwrkf or rtguurtd 
ttadamarkt cf (Iwr tttpKtrrt eampoHxtt 




OF THE TWO FASTEST 
NETWORKS, ONLY ONE IS 
IBM-COMPATIBLE, USES PURE 
MS-DOS OR OS/2, AND ALLOWS 
PEER-TO-PEER SHARING 



POWERLan' 


So what does a pure MS*-DOS and NETBIOS-based network buy you? 

A familiar operating environment. No need to Introduce proprietary operating 
systems and disk tormats. You get direct MS-DOS file sharing. Use NORTON Utilities® it 
you want. You can even borrow a server to run MS-DOS or OS/2® standalone if needed 
without reformatting the disk! 

Ease of use. Simpler, less time-consuming installation. Easy maintainance by 
PC-literate staff, even first-time users! 

Immediate access to latest technology in peripherals. No need to wail tor 
special drivers. It it runs on MS-DOS. it runs on POWERLan. 

Immediate nse of a myriad of network applications. Like communications 
gateways and databases. And we don't mean a limited set ot applications that run on a 
NETBIOS emulation and are available from only one source. 

Speed. Pure MS-DOS servers are fastest for MS-DOS users! Ask about 
POWERLan benchmark results! 


POWERLan PC networking prodncts include: 

• POWERLan /4. IS, or /+ — LAN software for 4. 8. or an unlimited numver ol users 

■ POWERserve" — a dedicated tile server ol unequalled speed and capacity 

■ POWERsave™ — automated backup and archive facility for all hard disks on the 
network (even Novell loo!) 

■ POWERmirror™ — volume or disk mirroring system for fault tolerance 

• POWERbridge" — a transparent bridge between any two NETBIOS networks 


Call 1-800-825-LAHS 

Dealer inquiries invited 



PERFORAMNCE 

TECHNOOGY 


800 Lincoln Center • 7800 IH-10 West 
Son AntoTYlo. Texas 78230 


PfMLRUn. POWERsww.EtlWERsM.aiklPOWDtnufrmtitbadenarksairwortnwaTeduwkw iaMMy]OS/?«rBgtsieieclliM0iwisal 
Infenobonii Busrvss htactwies MS-DOS B a regnierediiadefnark id Miaoson Carp MrlanUhidess a regrsimdiradeirarkiXPetw Norton i;:anipu(rng.inc. 
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■ OS/2 EXTENDED EDITION 


computers. Programs very much like those 
found in Extended Edition, perhaps, will 
be ported to other IBM machines. 

TOTAL SOLUTION IBM has always 
attempted to provide a “total solution” for 
its customers. It’s easy to see how Extend- 
ed Edition fits into that concept and how it 
relates to the goals of SAA. As I said at the 
outset. Extended Edition represents a near- 
ly inevitable direction for IBM. 

Yet we may still feel a little uneasy 
about Extended Edition. In one sense. Ex- 
tended Edition truly is an IBM proprietary 
operating system that locks out the com- 
patible market. No one can guarantee that 
OS/2 Extended Edition will run on an IBM 
clone; each manufacturer who sells OS/2 
must reconfigure those parts that directly 
access hardware so that it will run on the 
specific machines. 

The situation doesn’t have to be this 
way. The Database Manager, for instance, 
does nothing that is dependent on the ma- 
chine hardware. The program and its dy- 
namic link libraries make standard OS/2 
Kernel function calls. If IBM sold Data- 
base Manager as a separate product, it 
would obviously run on all machines that 
tun OS/2. 

The Communications Manager pre- 
sents stickier problems. This program sup- 
ports IBM’s Token-Ring adapters and 
3270 boards, and its maker obviously 
won't guarantee that these boards can be 
installed in a compatible. Yet IBM doesn’t 
show any interest in supplying information 
so that other manufacturers can adapt the 
Communications Manager DLL.S for their 
own hardware. To do this would allow the 
creation of programs that could use any 
3270 board through these DLLs, rather 
than just IBM’s own. 

Obviously Extended Edition makes the 
most sense in an all-IBM shop. For com- 
panies that have installed an IBM network 
or purchased IBM 3270 boards to connect 
IBM PCs to IBM mainframes, the road to 
OS/2 is through Extended Edition rather 
than Standard Edition. But while Extended 
Edition may be part of a total solution for 
IBM’s customers, it’s not much of a solu- 
tion for the rest of the PC marketplace. 31 


Charles Petzold is a conihhuling editor of 
PC Magazine. 
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C 1988 Sun Microsystems, Inc. Sun 386i. Sun. SPARC. NFS and Syflerm For Open Computing are tndenurks. and Sun Microsystems and the 
Sun Logo are register^ trademarlu of Sun Micros)«ems. Inc. UNIX is a register^ trademark and OPEN LOOK is a trademark of AT&T. All other 
products or services mentioned are identified by the trademarks of their respective organizations. 






en Computing 
lyopea 




Six years ago, in a world dom- 
inated by proprietary thinking. Sun 
founded a company based on a revo- 
lutionary idea. 

Open Computing. 

That idea is now a reality. 

So if you’re starting to hear the 
walls across corporate America begin- 
ning to shake, that’s not so surprising. 

For with truly Open Computing, 
you’re no longer bound to one com- 
pany’s proprietary hardware. Or operat- 
ing system. Or network architecture. 

Instead, you’re unequivocally and 
unabashedly free. 

Free to buy whatever system 
makes the most sense for the job. 
Without risking your corporate career. 

Free to run your applications 
across an entire dphabet of connected 
systems— from Sun™workstations to 
IBM mainframes to DEC minis to 
such personal computers as Apple. 

And most importantly, free to 
save the computer investment you’ve 
already made. 

Promises no other computer com- 
pany can deliver. Not DEC. Not Apple. 
Not even IBM. 

For while they all promise open 
standards, they are fundamentally 
committ^ to protecting their own pro- 
prietary positions. The very ideas upon 
which their companies are based. 


In the tme test of commitment, 
only Sun offers Open Computing 
through and through. 

From software based on such 
universally accepted standards as the 
UNIX*operating system, to work- 
stations and network servers based on 
industiy-standard architectures such 
as SPARC,™to standard user interfaces 
such as OPEN LOOIQto standard 
networking software like NFS!" 

In other words, an entire corporate 
system that’s totally open from top 
to bottom. And not one bit proprietary. 

Now if all this sounds too good 
to be real, know simply this: 

Open Computing is a proven 
reality that’s alr^y working in corpo- 
rations today. 

In point of fact. Sun has become 
a Fortune 500 company not by locking 
companies into proprietary systems, 
but by consistently provittog open 
systems with a technological edge. 

Find out more by calling (800) 
223-6736, or in CA (800) 322-6736. 

And we’ll gladly show you how 
to put a happy end to proprietary 
thinking. 

Witti Open Computing that’s 
truly open. 

sun 

microsystems 

Systems for Open ComputingT 
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^^The work groups In 
my department need 
to share printers. 
They need host 
connectivity, peer- 
to-peer file transfer 
and E-mail... 

^^But I don’t need 
the complication 
and expense of a 
file server.” 

Now there’s Commix"' 32. 

For easy, fast communication 
between PCs, MACs, 
peripherals and minicomputer 
hosts. For as little as 
$150 per connection. 

You’ll create a LAN 
where you can access a 
printer or modem right 
from your application 
program. Where file 
transfer and E-mail are 
background tasks. Where 
terminal emulation is 
automatic. 

A LAN with hard- 
ware and software that 
expands. From a department, 
to a lull-premise Ethernet® 

LAN, to a LAN/WAN inter- 
networking solution for ten 
users or a thousand. 

It’s not a file server. It’s 
what you need. From ITRON: 

800 - 423-8044 
609 - 722-5575 


ITRON 

An infotfon Division 


130 Gaither Drive, Suite Il6 
Mount Laurel, N) 08054 
FAX: (609)2344)451 
BBS: (609)722-0639 (1200 8N1) 
In the U.K : (01)735-0731 
In Brussels: (2)725-0770 
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BUILDING WORKGROUP SOLUTIONS: 



Economical high-speed transmission and 
a broad base of support are key to this cabling 
scheme’s resiliency in the marketplace. 

These 13 products pose a viable network choice. 

Ethernet has reached the 15th anniversary of its in- 
vention, and after 15 years the network cabling and 
signaling scheme is still a respected standard. The 
reason for Ethernet’s longevity is simple: the scheme 
provides high-speed transmission at an economical 
price, offering a broad base of support for a variety of 
LAN and micro-to-mainframe applications. After be- 
ing on the market for nearly 9 years, it boasts a large 
installed base and is still a wise network choice. 

These days you can buy an adapter card to plug 
your PC into an Ethemet-plan network for as low as 
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■ ETHERNET ADAPTER CARDS 


ly passing over the network. 

The major part of the Data Link layer 
specification for Ethernet describes the 
way stations share access to coaxial cable 
through a process called Carrier Sense 
Multiple Access with Collision Detection 
(CSMA/CD). CSMA/CD is an operation- 
al scheme that modem standards commit- 
tees call a media access control (MAC) 
protocol. The media is the coaxial cable 
connecting the network nodes, and the ac- 
cess control protocol determines how 
nodes on the network share access to the 
cable. 

ETHERNET THE PERENNIAL For 

many years Ethernet was the fastest-grow- 
ing network system and the first choice of 
many data managers and system integra- 
tors. But many people now buying net- 
works choose IBM's Token-Ring cabling 
and media-sharing plan instead. Token- 
Ring performs well, and IBM continually 
dangles new ways to connect PC and 
mainframe computers through Token- 
Ring as bait to prospective buyers. 

Token-Ring installations, however, are 
very expensive compared with those of 
Ethernet, and there are efficient ways to 
connect to IBM, DEC, Hewlett-Packard, 
Xerox, and many other computer systems 
over Ethernet. (For a longer discussion of 
the differences between Ethernet and 
IBM’s Token-Ring, see “Making Con- 
nections: 3Com’s Ethernet and Token- 
Ring,” PC Magazine, April 14, 1987.) 

As befitting a network scheme with its 
tenure, Ethernet has had many offspring. 
AT&T’s StarLAN is an IMb-per-second 
adaptation of Ethernet to twisted-pair tele- 
phone wire. Ethernet adapters using fiber 
j optic cable are available from Codenoll 
I Technologies and DCA lONet Communi- 
cations. The latest growth area is in Ether- 
net adapters operating over twisted-pair 
telephone wire at data rates of 10Mb per 
second. In this review, however, we con- 
I fine ourselves to network adapter cards de- 
[ vised for installations using the older Eth- 
I emet cabling schemes for coaxial cable. 

The coax-cabling scheme found most 
j often in installations of PC-based networks 
I uses a thin, 52-ohm coaxial cable between 
; each network station. This cable, com- 
monly called thin Ethernet, is typically 
I limit^ to 305 meters ( 1 ,0(X) feet) between 
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A GLOSSARY OF ETHERNET TERMS 


Address A unique memory location. 
Network interface cards often use shared 
memory address locations to move data 
from the card to the PC’s processor. 

Base address The first address in a series 
of addresses in memory, often used to 
describe the beginning of a network in- 
terface card’s I/O space. 

BNC Connector A small coaxial con- 
nector with a half-twist locking shell . 
Boot ROM A read-only memory chip al- 
lowing the workstation to communicate 
with the file server and to read a DOS 
boot program from the server. Stations 
can operate on the network without hav- 
ing a disk drive. 

Cheapemet See thin Ethernet. 
CSMA/CD Carrier Sense Multiple Ac- 
cess with Collision Detection: the 
scheme for sharing the wiring among 
many nodes used in Ethernet. 

Driver A software program that inter- 
faces between portions of the LAN soft- 
ware and the h^ware on the network in- 
terface card. 

802.3 The IEEE committee specification 
that is nearly identical to Ethernet. 
Impedance An electrical property of a 
cable, measured in ohms. 

IRQ Interrupt request: a computer in- 


struction that interrupts a program for an 
I/O task. Often executed through specifi- 
cally charmeled electrical circuits. 

Jam signal A signal generated by a card 
to ensure that other cards know that a 
packet collision has taken place. 

Jumper A plastic-and-metal shorting bar 
that slides over two or more electrical 
contacts to set certain conditions. 
N-connector The large-diameter con- 
nector used with thick Ethernet cable. 
T-connector A coaxial connector, 
shaped like a T, that connects two thin 
Ethernet cables while supplying an addi- 
tional connection for a network interface 
card. 

Terminator A resistor used at both ends 
of an Ethernet cable to ensure that signals 
do not reflect back and cause errors. Usu- 
ally attached to an electrical ground at 
one end. 

Thick Ethernet A cabling system using 
large-diameter, relatively stiff cable to 
connect transceivers. The transceivers 
connect to the nodes through flexible 
multiwire cable. 

Thin Ethernet A cabling system using a 
thin and flexible coaxial cable to connect 
each node to the next node in line (also 
called Cheapemet). 


$295; 13 adapter cards designed to work 
with coax-cable Ethernet networks are re- 
viewed here. Since most of them are made 
from the same chip set, you’ll find them 
quite similar. Some of them, however, are 
better for plugging into a server than into a 
PC workstation. And there are other im- 
portant differences when it comes to fea- 
tures, performance, and cost. 

DEFINITIVE ETHERNET People of- 
ten associate the term Ethernet with net- 
work elements beyond the scope encom- 
passed by the cabling and signaling 
scheme coinvented by Robert Metcalfe 
and David Boggs at Xerox’s Palo Alto Re- 
search Center (PARC). According to Met- 
calfe, the source of the Ethernet name is 
‘ ‘the luminiferous ether thought to pervade 
all of space for the propagation of light” 
(a.k.a. electromagnetic waves). 


In clearer terms, Ethernet is a specifica- i 
tion that describes a method for computers j 
and data systems to connect and to share 
cabling. Ethernet encompasses what ate 
called the Physical and Data Link layers of 
data communications by the International 
Standards Organization, the standard-set- 
ting body for data communications. (For 
background information, see “Network- 
ing Acronyms and Buzzwords, ’ ’ PC Mag- 
azine, June 14, 1988.) 

The primary characteristics of the Phys- 
ical Ethernet Link include a data rate of 10 
megabits per second, a maximum station 
separation of 2.8 kilometers, a shielded 
coaxial cable connecting the stations, and 
a specific kind of electrical signaling on the 
cable called Manchester-encrxled digital . 
baseband. The latter specification de- 
scribes the electrical signals that make up 
the digital zeros and ones that are constant- 




repeaters, although an Institute of Electri- 
cal and Electronic Engineers (IEEE) speci- 
fication limits it to 600 feet. The network 
interface cards in each station usually at- 
tach to this cable through a T-connector, 


which makes it easy to connect and discon- 
nect stations from the network without 
breaking the continuity of the cable. 

More frequently found in installations 
with larger computers is the oldest Ether- 


net cabling scheme. This scheme uses 
heavily shielded coaxial cable (informally 
named “frozen yellow garden hose,” 
which aptly describes its size, color, and 
ease of installation) that serves as a back- 


PACKAGING AND MOVING DATA: THE ETHERNET WAY 


E thernet uses a communications con- 
cept called datagrams to get mes- 
sages across the network. The 
CSMA/CD media access technique 
makes sure that two datagrams aren’t 
sent out at the same time and serves as a 
method of arbitration if they are. 

Ethernet's datagram concept makes a 
simple claim: that a communicating node 
will make its best effort to get a message 
across. The datagram concept, however, 
cannot guarantee that a message will ar- 
rive at any specifie time or that it will be 
free of errors or duplieations; it does not 
even guarantee that delivery will occur. 
If you want any of these assurances, you 
have to implement them in higher-level 
software. 

The messages sent as datagrams on 
Ethernet take the form of self-contained 
packets of information. These packets 
have fields containing information about 
their destination and origin and the sort of 
data they contain, not to mention the data 
itself. Because the data field in each 
packet can be no larger than 1 ,500 bytes, 
large messages must traverse the network 
in multiple packets. (Articles statistically 


describing the efficiency of packet trans- 
mission systems have been the favorite 
filler of professional journals since Bob 
Metcalfe published his Harvard Ph.D. 
thesis, “Packet Communications,” in 
1973.) 

You may notice that one element of 
the packet structure in the illustration is 
different from that codified by the IEEE 
802.3 committee. The 802.3 committee 
saw a need for a user ID in the packet. 
Their specification trades the byte count 
field for a user ID field. Fortunately, the 
network interface cards don’t care. They 
take their data from higher-level software 
that sets up the packets. Ethernet and 
802.3 packets can traverse the same net- 
work, but nodes operating under one 
packet format can’t exchange data with 
nodes designed for the other format with- 
out software translation taking place at 
some level. 

LISTEN BEFORE YOU TRANSMIT 

Before packets can traverse the coaxial 
cable of the Ethernet network as data- 
grams, they must deal with CSMA/CD, 
the media access protocol that deter- 


mines how nodes on the network share 
access to the cable. 

CSMA/CD works in a listen-before- 
transmit mode: if the network adapter re- 
ceives data to send from higher-level 
software, it checks to see if any other sta- 
tion is broadcasting on the cable. Only 
when the cable is clear does the network 
adapter broadcast its message. 

CSMA/CD also mediates when the 
inevitable happens: when two or more 
nodes simultaneously start to transmit on 
an idle cable and the transmissions col- 
lide. The adapters can detect such colli- 
sions because of the higher electrical-sig- 
nal level that simultaneous transmissions 
produce. When they detect a collision, 
the network adapter cards begin transmit- 
ting what is called a jam signal to ensure 
that all the conflicting nodes notice the 
collision. Then each adapter stops trans- 
mitting and goes to its internal program- 
ming to determine a randomly selected 
time for retransmission. 

This ”back-off” period ensures that 
the stations don’t continue to send out 
colliding signals every time the cable 
grows quiet. — Frank J. Derfler, Jr. 



The Ethernet Packet 


Preamble 

Destination 

address 

Source address 

Type 

field 

Data field M 

cnc 

6 bytes 

6 bytes 

6 bytes 

bytM 

46-1 ,500 bytes m 

4 bytes 


In the Ethernet protocol, messages are sent between workstation 
nodes In the form of "p^ets," or frames. Each packet measures 
72 to 1,526 bytes long and contains six fields, five of which are of 
fixed length. The preamble field allows the receiving station to 
synchronize with the transmitted message. The destination and 


source address fields contain the network ID of the nodes 
receiving and initiating the message. The type field indicates the 
type of data In the data field, and the data field contains the actual 
data. The CRC field helps the receiving node perform a cyclical 
redundancy check— -an error-checking analysis of the total packet. 
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■ ETHERNET ADAPTER CARDS 



Benchmark Tests: Ethernet Adapter Cards 


A dmittedly, not all of the network configurations we used to 
test the adapter cards are equal. The cards with 16-bit ad- 
dressing and on-board processing are in a different league (and 
price range) from those with 8-bit addressing. To test server 
driver software and workstation driver software separately, the 
optimal test network had boards with 16-bit addressing in its 
sen/er, with 8-bit boards on the workstations. But r>ot ail of the 
companies providing cards for us make both 8-bit and 16-bit 
cards; of those that do, only 3Com supplied us with both. 

As a result, we were forced to set up the rest of the networks 
with the same (8'bit or 1 6-bit) boards in the workstations as in the 
sen/er. The networks made up of 8*bit cards, therefore, may 
appear inordinately slow. In actual installations, we recommend 
using a 16-bit card in the server, even if you choose cards from 
another vendor for the workstations. 

Besides the bit-addressing size, we found that two factors 
significantly affect performance: the amount of buffer memory and 
the driver software design. The amount of buffer memory on the 
network interlace cards should affect performance, because with 
larger memory-storage space the card does not have to wait for 


the computer to empty the buffer before accepting a new packet. 
The driver software (provided by the vendors of the Ethernet cards 
or. in some cases, by Novell) determines how the drivers handle the 
data; how they interface with their host computers is an important 
factor in performance. Nevertheless, because of the interaction of 
several factors — buffer size, driver software, and data bus size — it 
Is not possible to pinpoint the effect of one factor in any specific 
case. 

Though Ethernet's data transmission speed is rated at 10 
megabits per second, research by Digital Equipment Corp. and 
other companies shows that even heavily used networks with 
multiple servers do not average over a megabit per second of 
throughput. The factors that limit effective throughput on a PC- 
based LAN include the data transfer rate of the server's hard disk~ 
and of the computer's data bus — and the efficiency of the network- 
ing software. For this review, all these factors remained the same, 
as we were trying to flush out differences among the Ethernet cards 
themselves; hence the absence of our Hard Disk Access Load aixJ 
Database Load benchmark tests. Were we to test server-based 
functions such as software response, the results would simply vary 
with the performance of the cards. 


Network Throughput Under Load 


(Results given in kilobits per second) 

Zero stations 

One station 

Two stations 

Three stations 

Four stations 

Tiara LanCard E (8-bit) 

608 

590 

593 

582 

570 

G/Ethernet AT (l6-bit) 

614 

608 

587 

590 

562 

IMC Networks PCnic (16-bit) 

611 

546 

534 

514 

500 

Ether Card Plus (8-bit) 

546 

527 

495 

472 

444 

Localnet D-Link (6-btt) 

561 

520 

456 

450 

420 

3C503 EtherLink II (8-bit) and 

3C50S EtherLink Plus (16 bit) 

518 

497 

467 

435 

402 

Acer 5220 (8-bit) 

495 

467 

451 

416 

387 

Earthnet-le (8-bit) 

499 

460 

425 

398 

380 

Univatlon UMJnk (StH) 

522 

481 

450 

412 

380 

DTK Ethernet LAN Card (8 bit) 

493 

467 

426 

396 

367 

AST-Ethernet Adapter (16-bit) 

536 

476 

445 

404 

360 

Novell NE1000 (8-bit) 

497 

478 

438 

396 

355 


The Network Throughput Urtder Loed benctwnark 
test reports the throughput recorded during the 
performance of a standardized task on the network. To 
obtain the Figures shown here, we run a test program 
performing a sequential create, a sequential read, a 
sequential write, a random read, and a rarxlom write of 
a large file. The record sizes used in these activities 
systematicalhr rotate among 16K. 4K. and 512 bytes. 
The results shown represent the average throughput 
over a period of time suffidentty long to ensure 
consistency. Usually a 1 MB tile is used, but this size 
may be adjusted for unusually fast or slow networks. 


While the timed test is run. we load the network with other 
special programs. The Network Throughput UiKler Load 
test sequwice puts a heavy load on the network interface 
(cards, media, and access protocols) while placing a minimal 
load on the hard disk and file server software, in this test, 
each load station continuously reads and writes its own 1 • 
byte data file, changirig the data each time. This creates a 
h^ volume of data packets and strong contention at the 
network interface level. 


For the Ethernet adapter cards, tests were run using 
an 80386 based Compaq 386/20 as the Novell 
server. The workstations were 80286-based Dell 200 
computers running with 12-MHz CPU and 8.33-MHz 
data bus speeds. AN tests were run using the same 
server, workstations, and thin Ethernet cabling, and 
results are reported in terms of throughput measured 
m kilobits per second. 


PC MAGAZINE ■ JANUARY. 1 1. 1V89 
158 





Network Throughput Under Load 


(Taller ban repment better p«rtonnance) 





Throughput: The Better Yardstick 

If you are familar with PC Magazine's LAN benchmark tests, you may notice a 
change in the way the results are represented. In the past, test results were 
usually reported in terms of the number of seconds required for a system 
outfitted with a particular product to carry out each task. Starting with this issue, 
however, our LAN test results will be expressed in terms of throughput: the rate 
of speed, normally in bits or kilobits per second, at which data is transmitted 
during operation of a PC-based LAN. Throughput has become an industry- 
standard measure of product performance, as reflected in several of our previ- 
ous test reports for LAN gateways, modems, and other equipment. 


bone among the clusters of nodes scattered 
around a building. The maximum length 
of this cable between repeaters is 500 me- 
ters ( 1 ,640 feet), and the cable attaches to 
devices called transceivers, which trans- 
form the cable’s connections into some- 
thing more suitable for a PC or terminal . A 
flexible transceiver cable made up of a 
shielded twisted-pair wire runs between 
the transceiver and the network node. 
Transceiver cables can be up to 1 5 meters 
(45 feet) long; they connect to the network 
card through a 15-pin D-connector. 

HOW FAST DOES IT GO? The fact 
that Ethernet’s 10-megabit-per-second 
data rate specification is much faster than 
IBM’s Token-Ring specification (4Mb per 
second) and ARCnet’s (2Mb per second) 
can be misleading because these speeds 
describe the transmission rate over the ca- 
ble. What these ratings fail to reflect are 
the factors that limit effective throughput 
on a PC-based LAN — things like the data 
Uansfer rate of a hard disk drive, the trans- 
fer rate of the computer’s data bus, and the 
efficiency of the networking software. 

For this reason, we’ve found it difficult 
ever to get five to seven fast PCs to gener- 
ate more than a megabyte per second of 
network data combined in the PC LAN 
Labs benchmark tests, even under the 
most artificial conditions. The fact is, the 
networks themselves sit idle most of the 
time while the hard disk, the operating sys- 
tem software, the server software, and the 
computer data bus handle the data coming 
and going. Ethernet was designed to han- 
dle “bursty” traffic, and that is exactly 
what it gets in real-world PC-based LANs. 

More on the tests: in order to share ac- 
cess to the coax Ethernet cable effectively, 
Ethernet adapter cards must follow the 
aforementioned CSMA/CD protocol (see 
the sidebar “Packaging and Moving Data: 
the Ethernet Way” for a description of 
how the protocol works). The “back-off' 
algorithm generated by CSMA/CD in the 
event of packet collisions can have an ef- 
fect on benchmark tests because if a node 
is involved in a packet collision, it will de- 
fer to other nodes until there are no more 
collisions within a given time period. 

What this means is that any node might 
“sit out” several collision resolution cy- 
cles. For this reason, if the benchmark test 
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Your next computer system 




CompuAdd 386/25 

• 80386-25 processor mnnir>g at 25MHz or 8MHz software-selectable system 
speeds 

• 0 wait state cache memory 

• 32-bit high spe^ RAM board with 1MB RAM (expands to 16MB) 

• System and option ROM shadowing 

• ROM-based setup 

• CompuAdd INTEGRATOR productivity software package 

• Choice of 5.25" 1.2MB or 35" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Two serial ports and a parallel port built-in 

• Six 16-bit and one 8-bit expansion slots 

• Math coprocessor support for 80387. Weitek. or both 

• Integrated Drive Electronics (IDE) fixed-disk drive interfece 

• Choice of enhanced 101-key. AT-style, or 5151 keyboard 

• 29.4 on Norton's SI Benchmark 4.0 test 


$2895 


The CompuAdd 386 
Series 

Engineered to master the most demanding applications, the 
CompuAdd 386 Series computers offer a range of top per- 
formance features Including 32-bit high-speed cache memory, 
system and option ROM shadowing, OS/2®, and Xenix® 
compatibility, and many more standard features for which you 
would expect to pay a whole lot more. All CompuAdd 386 
systems are equipped with your choice of 1.44MB or 1.2MB 
floppy drive, dual floppy/hard drive controller, and your choice 
of keyboard. 


CompuAdd 386/20 

• 80386-20 processor running at 20MHz or 8MHz software-selectable 
system sp^s 

• 0 wait state cache memory 

• 32-bit high spe<^ RAM board with 1MB RAM (expands to 16MB) 

• System and option ROM shadowing 

• ROM-based setup 

• CompuAdd INTEGRATOR productivity software package 

• Choice of 5.25" 1.2MB or 35" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Two serial ports and a parallel port built-in 

• Six 16-bit and one 6-bit expansion slots 

• Math coprocessor support tor 80387. Weitek, or both 

• Integral^ Drive Electronics (IDE) fixed-disk drive interface 

• Choice of enhanced 101-key. AT-kyle. or 5151 keyboard 

• 234 on Norton’s SI Benchmark 4.0 test. 


CompuAdd 386/16 

• 80386-16 processor running at 16MHz. 8MHz. 6MHz, or 
4.77MHz software-selectable system speeds 

• 0 wait state (page-mode memory) 

• 1MB RAM expandable to 4MB (c^ion to lOMB RAM) 

• CompuAdd INTEGRATOR productivity software package 

• Choice of 5.25" 1.2MB or 35" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Five 16-bit and two S-bit expansion slots 

• 80287 math coprocessor support 

• Choice of enhanced 101-k^, AT-style. or 5151 keyboard 

• 17.6 on Norton's Benchmark 45 test 


$2295 


$1895 


386/25 System 

MGA 

EGA 

VGA 

40MB. 28ms 

$3,449 

$3,799 

$3,999 

80MB, 28ms 

$3,695 

$4,045 

$4,245 

110MB. 2Bms 

$3895 

$4,245 

$4,445 

320MB, 16ms 

$5599 

$5,949 

$6,149 

386/20 System 

MGA 

EGA 

VGA 

40MB, 28ms 

$2,849 

$3,199 

$3,399 

80MB, 28ms 

$3,095 

$3,445 

$3,645 

110MB, 28ms 

$3,295 

$3,645 

$3,845 

320MB, 16ms 

$4,999 

$5349 

$5549 

386/16 System 

MGA 

EGA 

VGA 

40MB, 28ms 

$2,449 

$2,799 

$2,999 

80MB, 28ms 

$2,695 

$3,045 

$3,245 

110MB, 28ms 

$2,895 

$3,245 

$3,445 


I Get the new INTEGRATOR"* productivity 
I software package when you purchase a 
I CompuAdd base system. 

Complelely menu-driven. INTEGRATOR makes 
your new computer more user friendly with 
powerful tools that simplify your everyday 
operations: 

• The program and file managers eliminate the 
need for you to be fluent in computerese 
for MS-DOS* interactions. 

• The cardfile database, appointment calen- 
dar, printing calculator, and full-featured text 
editor assist you in accomplishing daily 
business tasks. 

• The award-winning PC-FullBak^ utility soft- 
ware handles your hard-drive maintenance 
and safeguards valuable data. 



ComouRdd ' 

CORPORATION 

12303 Technology Blvd Austin. Texas 78727 



Order Toll Free 


800 - 666-1 872 


Customer Service 

800 - 999-9901 





should be one of ours. 


CompuAdd 286/20 

• 80286*20 processor running at 20MHz or 8MHz switchable system 
speeds 

• 0 wait states (four-way interleave) 

• 1MB RAM expandable to SMB 

• ROM-based setup 

• CompuAdd INTEGRATOR'*' productivity software package 

• Choice of 5.25" 1.2MB or 35" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Integrated Drive Electronics (IDE) fixed disk drive interface 

• Two serial ports and a parallel port built-in 

• Six 16-bit and two 8-bit expansion slots 

• 80287 math coprocessor support 

• Choice of enhanced 101-key. AT-style, or 5151 keyboard 

• 20.4 on Norton’s SI Benchmark 4.0 test 

(22.5 rating with 2MB memory and four-way interleave) 

$1695 


CompuAdd 286/16 

• 80286-16 processor running at 16MHz or 8MHz switchable system 
speeds 

• 0 wait states (four-way interleave) 

• 1MB RAM expandable to SMB 

• ROM-based setup 

• CompuAdd INTEGRATOR productivity software package 

• Choice of 5.25" 1.2MB or 3.5" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Integrated Drive Electronics (IDE) built-in ports 

• Six 16-bit and two d-bit expansion slots 

• 80287 math coprocessor support 

• Choice of enhanced 101-key. AT-style. or 5151 keyboard 

• 16.0 on Norton's SI Benchmark 4.0 test. 

(18.0 rating with 2MB memory and four-way interleave) 

$1495 


Compu/Vdd 286/12 

• 80286-12 processor running at 12MHz or 6 MH 2 . switchable system 
speeds 

V n uuAit 

• 512KB RAM expandable to 1MB 

• CompuAdd INTEGRATOR productivity software package 

• Choice of 5.25" 1.2MB or 3.5" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Six 16-bit and two 8 -bit expansion slots 

• 80287 math coprocessor support 

• Choice of enhanced 101-key. AT-style. or 5151 keyboard 

• 13.7 on Norton’s Benchmark 4.0 test 


CompuAdd 286/10 

• 80286-10 processor running at 10MHz or 6 MHz. switchable system 
speeds 

• 512KB RAM expandable to 1MB 

• CompuAdd INTEGRATOR productivity software package 

• Choice of 5.25" 1.2MB or 3.5" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Six 16-bit and two 8 -bit expansion slots 

• 80287 math coprocessor support 

• Choice of enhanced 101-key. AT-style. or 5151 keyboard 

• 9,4 on Norton’s Benchmark 4.0 test 






The CompuAdd 286 
Series 




Destined to be champions — the Compu/\dd 286 series com- 
puters offer affordability and flexibility perfect for business or 
personal use. Four-way interleave zero-wait-states memory, 
built-in IDE interface, and built-in communications support 
provide high performance without wilting your wallet. Every 
system comes standard with your choice of 1.44MB or 1.2MB 
fioppy drive, dual floppy/hard drive controlier, and your choice 
of keyboard. 


286/20 System 

MGA 

EGA 

VGA 

40MB, 28ms 

$2,249 

$2599 

$2,799 

80MB. 28ms 

$2,495 

$2,845 

$3,045 

110MB. 28ms 

$2,695 

$3,045 

$3,245 

320MB. 16ms 

$4,399 

$4,749 

$4,949 

286/16 System 

MGA 

EGA 

VGA 

40MB. 28ms 

$2,049 

$2,399 

$2599 

80MB. 28ms 

$2,295 

$2,645 

$2,845 

110MB. 28ms 

$2,495 

$2,845 

$3,045 

286/12 System 

MGA 

EGA 

VGA 

20MB, 65ms 

$1,399 

$1,699 

$1,899 

40MB, 40ms 

$1,529 

$1,879 

$2,079 

286/10 System 

MGA 

EGA 

VGA 

20MB, 65ms 

$1,249 

$1,599 

$1,799 

40MB, 40ms 

$1,429 

$1,779 

$1,979 



Order Toll Free 

Customer Service 

800 - 666-1872 
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Start Computing Now! 



Executive Professional Career 

Starter Kit Starter Kit Starter Kit 


Computer; 

\ CompuAdd 386/16 



7a ... . . . . 





laifii 
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• 80386-16 processor providing 
l6MHz.8MHz.6MH2. or 
4.77MH2 software selectable 
system speeds 

• 0 wait states {Page mode 
memory) 

• 1MB RAM expandable to 4MB 
(Option to 10MB RAM) 

• 1.2MB floppy drive 

• Dual floppy/hard drive 
controller 

• Five 16-bit and two 8-bit 
expansion slots 

• 80287 Math coprocessor 
socket 

• Clock/calendar with battery 
backup 

• 200-watt power supply 

• Choiceof AT-style. SISI.or 
enhanced 101-key keyboard 

• Monitor 

Monochrome monographics 
video package, or enhance your 
system with EGA or VGA video. 
See chart. 

• Hard Drive 

40MB Seagate’ fully installed, or 
upgrade to a higher capacity drive. 
See chart. 

• Printer 
Epson* LX-800 

• I80cps draft. 30cps near letter 
quality 

• Multiple type styles 

• Traclor/friction paper feed 

• Software 

• CompuAdd INTEGRATOR’" 

Program/fiie managers, 
cardfile database, calendar, 
calculator, text editor, and 
PC-FullBak’“ 

• CompuAdd MS-DOS’ and 
GW Basic' 

• Accessories 

• 200 sheets of continuous form 
paper 

• Printer cable and ten blank 
floppies 


$2695 


Options 

Hard 

Drives 

Monographics 

EGA 

VGA 

40MB 

$2695 

$3095 

$3245 

71MB 

$2865 

$3265 

$3415 

110MB 

$3065 

$3465 

$3615 


> Computer: 

CompuAdd 286/12 

• 80286 processor providing 
12MHz and 6MHz switchable 
system speeds 

• 512KB RAM expandable lo 
1M6 

• 1.2MB floppy drive 

• Dual floppy/hard drive 
controller 

• Eight expansion slots 

• Math coprocessor socket 

• Clock/calendar with battery 
backup 

• 200-watt power supply 

• Choice of AT-style. 5151. or 
enhanced 101-key keyboard 

> Monitor 

Monochrome monographics 
video package, or enhance your 
system with EGA or VGA video. 
See chart 

> Hard Drive 

20MB fully installed or upgrade 
to a higher capacity drive. See 
chart. 

• Printer 
Epson LX-800 

• 180cps draft, 30cps near letter 
quality 

• Multiple type styles 

• Tractor/friction paper feed 

• Software 

• CompuAdd INTEGRATOR 

Program/file managers, 
cardfile database, calendar, 
calculator, text editor, and 
PC-FullBak 

• CompuAdd MS-DOS and 
GW Basic 

» Accessories 

• 200 sheets of continuous form 
paper 

• Printer cable and ten blank 
floppies 


Options 

Hard 

Drives 

Monographics 

EGA 

VGA 

20MB 

$1769 

$2169 

$2319 

40MB 

$1889 

$2289 

$2449 

60MB 

$1949 

$2349 

$2499 


> Computer: 

CompuAdd Turbo/10 

• 8088 processor providing 
10MHz and 4.77MHz switch- 
able system speeds 

• 640KB RAM 

• 360KB floppy drive 

• Floppy drive controller 

• Eight expansion slots 

• Math coprocessor socket 

• 150-watt power supply 

• Choice of AT-style. 5151. or 
enhanced 101-key keyboard 

> Monitor 

Monochrome monographics 
video package, or enhance your 
system with EGA or VGA video. 
See chart. 

> Hard Drive 

Optional hard drive. See chart. 

' Printer 

Star Micronics NX-1000'" 

• 120cps draft. 30cps near letter 
quality 

• Multiple type styles, nine-pin 
print head 

• Tractor/friction paper feed 

> Software 

• CompuAdd INTEGRATOR 

Program/file managers, 
cardfile database, calendar, 
calculator, text editor, and 
PC-FullBak 

• CompuAdd MS-DOS and 
GW Basic 

> Accessories 

• 200 sheets of continuous form 
paper 

• Printer cable and ten blank 
floppies 


$1769 


$929 


Options 

Hard 

Drives 

Monographics 

EGA 

VGA 

N/A 

$929 

$1279 

$1479 

20MB 

$1179 

$1529 

$1729 

40MB 

$1309 

$1659 

$1859 


ComouFIdd 



Order Toll Free 

Customer Service 

800 - 666-1872 


CORPORATION 

12303 Technology Blvd Austin, Texas 78727 




Bargain Add-Ons 


Call Now For Superior 
Service, Selection, 
And Value 


Hard Drives 


IBM-ATs 

43MB MiniScribe' (25ms) . . $459 
71MB MiniScribe(28ms) 

(Reg. $649) $569 

BOMB Seagate^* (2Bms) .... $669 

110MB MiniScribe (28ms) 

with RLL ^ntroller $895 

IBM-XTs' 

20MB MiniScribe (65ms) .... $279 

30MB Seagate (65ms) $310 

40MB MiniScribe (61ms) .... $379 

20MB MiniScribe (65ms) 

tor Compaq Enable $299 



FlashCards 


FlashCard-20'" 

Mini^ribe (65ms) $319 

FlashCard-30^“ 

MiniScribe (65ms) 

(Reg. $339} $309 

Fla8hCard-49^“ 

Seagate (40ms) $539 



Diskette Drives 


360KB half-height floppy 

drive for the XT (black) $99 

360KB half-height floppy 

drive for the AT (gray) $109 

360KB Teac floppy drive for 

the XT (black) $109 

360KB Teac’ floppy drive 

for the AT (gray) $109 

720KB half-height 3.5" floppy 

drive for the XT (black) $109 

720KB half-height 35" floppy 

drive forthe AT (gray) $115 

1.2MB floppy drive for the 

AT (gray) $109 

1.2MB Teac floppy drive for 

the AT (gray) $119 

1.44MB half-height 35” floppy 

drive (gray) (Reg. $135) $89 

Personal System/2^^ 
compatible external drive 
installs as drive B and permits 
transfer from 360KB to 
720KB format $199 


CompuAdd Turbo/10 


Featuring: 

• 8088 ptocessor running at 
10MHz or 4.77MHz switchabie 
speeds 

• 640KB RAM 

• CompuAdd INTEGRATOR pro- 
ductivity software package 

•360KB 5.25" floppy drive 

• Floppy controller 

• Eight expansion slots 

• 80287 math coprocessor 

socket I 

• Choice of enhanced 
101-key, AT-style, or 
5151 keyboard 



llltlMHimilMIIIIIIHIIII 


$595 


IH 


Monitor optional 




Monitors 


Video Cards 


Monographics 



Samsung 12" monitor flat 
screen, titt/swivel .... $95 

Amdek* 410W monitor 
12" nonglare screen $159 

CGA 

IBM-compatible color 

monitor 13" diagonal 

screen $239 

EGA 

IBM-compatible 14" EGA 

monitor $349 

NEC Multisync II * 800 x675 
lines resolution .... $679 


MuKifunction Boards 



VGA 

Zenith 14" Color VGA 

640x480 $759 

Color VGA 14" analog 
monitor $515 



I/O Cards 


$49 


AT I/O serial port and 
parallel port (Reg. $59 ) . . 

XT I/O serial port, parallel 
port, ctock/calendar, and 
game port $65 



Memory Cards 


MEM-S76 with OKB $35 

EMS XT with 0KB $99 

EMS AT with OKB $119 

Intel Above'- Board Plus 

with 512KB $455 


Monographics card up to 

720x348 resolution $49 

Hercules^ Color Graphics 
card for AT on a half-size 

card $149 

Hercules Monochrome 
Graphics Card Plus up to 

720x348 resolution $179 

CompuAdd EGA-480 IBM/ 
EGA-compatible card with 

256KB display memory $179 

Paradise EGA'480 automatic 
configuration to 640x350 

or 640x480 resolution $229 

CompuAdd VGA card 
8(X)x600 resolution, 16/256K colors, 
supports IBM NASA, CGA. 
and Hercules Monochrome 

graphics $220 

Video-7 ‘ Vega VGA card 
640x480 and 800x600 
resolutions with 16/64 color 
capability $279 


Modems 


1200 baud CompuAdd 

(internal) $69 

2400 baud Ck}mpuAdd 

(internal) $139 

1200 baud CompuAdd 

(external) $89 

2400 baud CompuAdd 
(external) $159 



Pointing Devices 


AT Multifunction board 
with OKB, up to 15MB RAM expan- 
sion, serial and parallel port, 
for ATs and compatibles $99 


XT '^ Multifunction board 
384KB RAM. parallel port, 
serial port, clock/calendar, 
and game port for P(Ds or 
compatibles $199 


Logitech ' HiREZ Mouse 
features 320 dots per inch. 

Bus interface $109 

CompuAdd Serial Mouse 
features Dr. HALO III™, pad. 

and pocket $55 

Mouse Pad provides 
accurate tracking and a 
dirt free environment 

for your mouse $4.95 

Genius Digitizer Tablet 
provides resolutions up to 
1000 lines per inch on a 
12" X 12" work area. 

Includes Dr. HALO III 

software $309 

CompuAdd Joystick $19.95 

Mach III Joystick $35 



Order Toll Free 

Customer Service 

800 - 666-1 872 


ComouRdcl 
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Customer Support 


30-Day Money-Back 
Guarantee, One- Year 
Warranty, Toll-Free Tech Support 


25-pin serial or parallel 
port AT® switch box, 
allows two users to 
share a peripheral or 
a single user to use 
two peripherals with a 
flip of a switch. 


AB Switch Box 

(i: 


$13 



Printers 


Okidata321 132 columns. 
asOcps draft. 63cpsNLQ . . $529 
Epson’ LX-800 60 columns, 

ISOcps draft. 30cpsNLO. $205 
Epson FX'1050 132 columns, 
2^psdraft. 54cpsNLQ . . . $549 
Epson EX-600 80 columns. 

300cps draft. 60cps NLQ .... $476 
Epson LQ-1050 132 columns 

264cps draft, 68cps LO $799 

Panasonic' 10911 80 columns, 
192cps draft, 38cps NLQ .... $219 


Keyboards 


AT-Style 5060 keyboard 
has 84 keys and enlarged 
ENTER and SHIFT keys for 


easy operation $69 

Enhanced 101-key 
keyboard for AT or XT 
compatibles with 101 keys 
including 12 function ke^ .... $69 
S1S1 keyboard for the IBM 
AT, XT, and compatibles. 

Includes separate numeric 

and cursor key pads $69 


Software 



Communications 

Carbon Copy Plus^“ $113 

Carbon Copy Plus (35") . . $113 
CompuServe* 

Subscription Kit $21 

Crosstalk XVI* $103 

Smartcomlll* $87 

Databases 

dBASEIV~ $485 

PFS: Professional File $145 


Compilers and Languages 

Microsoft* C Compiler $312 

Microsoft FORTRAN 

Optimizing Compiler $312 

Microsoft Macro Assembler . . $102 
Microsoft QuickC^*' 

Compiler $67 

Microsoft OuickBASIC^** $69 

Turbo C« $108 

Turbo Pascal* $108 

Desktop Publishing 

Aldus PageMaker' $577 

FONTASY* $36 

PFS: Rrst Publisher $76 

PFS: First Publisher 

Art Gallery $75 

PrintmaslerPlus”* $32 

NewsMaster 11^ $49 


Educational 

Alge-Blaster!^'' $26 

Learning DOS $35 

Math Blaster Plus!”* $29 

Reader Rabbif” $23 

Typing Tutor IV* $32 

Typing Tutor IV (35") $32 

Financial 

DAC-Easy^ Accounting $59 

DAC-EasyLighr $42 

DAC-Easy Payroir“ $59 

Managing Your Money* $129 

Quicken* $30 

Sylvia Porter's 

Investment Manager”^ $89 

Timeslips* III $117 


Games 

Ancient Art of War at Sea^“ .... $27 

Balance of Power^ $30 

Bard’s Tale $39 

California Games^ . . . $24 

Chessmaster 2000 $29 

Chuck Yeager's Advanced 

Flight Trainer”* $25 

Destroyer’** $25 

Earl Weaver Baseball $27 

F-15 Strike Eagle* $21 

Falcon $26 

Flight Simulator $35 

Flight Simulator (35") $35 

Gauntlet’** $25 

Gunship’** $30 

Hardball $9.95 

Ikari Warrior”* $24 

Jeopardy!”* $7 

King's Quest’** IV $29 

Mean 18 Golf $24 

Mean 18 Course Disk Vol. II . . . $12 

Scenery Disks $13-16 

Space Quest”* $30 

Space Quest II $30 

Superbike Challenge’^ $13 

Test Drive $23 

Wheel of Fortune II”* $8 

Where in the USA 

is Carmen Sandiego?”* $29 

Where in the Vl/orld 

is Carmen Sandiego?”* $29 

World Games’** $15 

Graphics 

AutoDimensioning”* $26 

Certificate Maker’** $23 

FbrmTool $56 

Gem Drawlll-f”* . . . . $174 

Generic CADD”* Starter Kit . . .$95 

Harvard”* Graphics $287 

PC Paint Plus $55 

Print Shop® $38 

Print Shop Companion’^ $30 

Windows "Drawl” $195 

Integrated Packages 

Framework II"* . . . . $450 

Microsoft Works $99 

PFS: First Choice $95 

Symphony* $449 

Symphony (35") $468 


Organizational 

Harvard’** Total Project 

Manager II $425 

Microsoft Project $345 

Time Line”* $288 

Time Line (35") $288 

Spreadsheets 

Microsoft Excel $339 

Quattro™ $165 

VP-Planner« $53 

Lotus 1-2.3> (Rag. S329) . . . $299 

Utilities 

Copy II® PC $25 

Disk Optimizer™ $41 

FASTBACKPIus $105 

FASTBACK Plus (35") $97 

GOfer™ $42 

Mace Utilities $51 

Norton Commander . . $47 

Norton Utilities”* Advanced . . . $79 

PathMInder™ $45 

PC-FullBak~ $49 

PC Tools® Deluxe .... $40 

Sideways® $42 

Word Processors 

Grammatiklll”* $52 

Microsoft Word $229 

MultiMate Advantage H’** .... $289 
PFS: Professional Write . . $116 

Q&A Write™ $111 

WordPerfect® (Version SO) . . $243 

WordPerfect (35") $245 

WordStar® Professional . . . . $250 

CompuAdd 

We offer the best tervice and support availaMe in 
the mall order industry, so you can purchase with 
confidence: 

• FREE one-year timtsd warranty 

• FREE 30-day. money-back guarantee 

• FREE one yw of technical phorw support 

• FREE credit card ordenng — no surcharge 

Please add 10 all purchases tor shipping and 

handling (minimum (3. shipping outside the 
continental US. will increase cosQ. Add 5% tor 
shipping/handling to APO/FPO addresses 
(Minimum $5). All return items must be accom- 
panied by a Return Merchandise Authorizabon 
number: call our technical supporifeustomer 
service department. Prices are subyect to change 
without notice. Arizona. Cotorada Ftohda. Georga, 
Kansas. Missoun. and Texas residents, pl e ase a dd 
appropriate local saiastax. Thirty-day money-back 
guarantee does not inctuds rMum frei^. or 
shipping and handing. Software a non-refundable. 

We accept MasterCard. VISA, money Ofders, cer- 
tified checks, personai checks (ptoaee slew 10 days 
tor processing, CO.Qs (S50 mnimum order), com- 
pany and institutional purchase orders, arid wire 
translers 

Corporate and Institutional Accounts 

We are dedicated to providing the profe$sx)nal 
service you require to your busiriess running 

smoothly We accept purchase orders on a net 
terms b^s wrth approved credrt and a minimum 
initial purchase of $500. We provide a luR-time 
technical staff to answer your questions and make 
fast repairs, if needed. Ciall us today: 
800-456-3116 

CompuAdd is an established leader in the com- 
puter iriduslry. We otter superior prices, products, 
customer support, and servicel 
Fax: 512-250-5760 
Telex: 763543 COMPUADD AUS 
Outside United States; 

512-258-5575 


Q&A”* 


$199 


ComouRdd 

CORPORATION 

12303 Technology Blvd Austin, Texas 78727 
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■ ETHERNET ADAPTER CARDS 


period is too short, the performance of an 
adapter that sends out packets that are in- 
volved in collisions will look bad. Our 
benchmark test charts thus show the aver- 
aged results of repeated runs. 

Card chip sets A11 Ethernet cards 
on the market are designed using chip sets 
containing the basics of the Etherrret proto- 
cols. At present, the majority of the cards 
use the set created by National Semicon- 
ductor Corp., although some use Intel’s. 
(Western Digital has announced that it will 
market an Ethernet chip set early in 1 989 , a 
move which should further reduce the al- 
ready declining price of the network inter- 
face cards.) 

The Ethernet adapter cards available 
from different manufacturers differ in the 
way they use the semiconductor manufac- 
turer's chip set and in the features the de- 
signers add. Companies design different 
implementations to improve performance 
and incorporate value-added features. Be- 
cause of the similarity among the products 
of many vendors, we primarily looked for 
anything that a company does to differenti- 
ate its cards from those of the competition; 
the reviews, therefore, are short. 

These interface cards typically contain 
8K of RAM that buffers the network data. 
Some vendors, like Gateway Communica- 
tions, put 16K or more of RAM on the 
cards to improve the handling of data and 
prevent dropped packets. Similarly, some 
companies put a 16-bit- wide data path on 
the card to improve flow between the card 
and the computer data bus. RAM added to 
network cards can also store portions of 
program code, thereby freeing working 
RAM in the computer. 

The addition of a microprocessor from 
the 80186 family to the network interface 
card reduces the amount of work the pro- 
cessor in the host computer must do to im- 
plement network conununications. These 
cards are typically used in servers that car- 
ry a heavy data load because they’re ex- 
pensive and can do the greatest good in the 
server. 

One option that’s become almost a 
standard feature among card manufactur- 
ers is an open socket for a remote boot 
ROM. This special ROM forces the host 
station to take its operating system boot 
from the server and is useful in some types 


of LAN installations, such as those with 
diskless workstations. Other usability fea- 
tures include LEDs that indicate operation- 
al status, DIP switches that make it easy to 
change the card configuration, and differ- 
ent kinds of cormectors. 

DRIVING THE CARDS On the cable 
side of the network, these adapter cards are 
interchangeable. Adapters from 3Com 
will happily exchange packets over a 
shared cable with an adapter from Earth or 
any of the other vendors. They all conform 
to the same electrical signaling, physical 
connection, and media-access specifica- 
tions. 

But things are very different on the soft- 
ware side of the card. Each vendor de- 
signed and implemented the adapter using 
slightly different hardware components. 
Those components require customized 


■ Our performance tests 
are as much a test of the 
NetWare driver software 
as they are of the 
hardware on the cards. 


software in order to address them and to 
move data through the system; this level of 
software is typically known as the driver 
software. The performance of the software 
that interfaces the cards with the NetWare 
network operating system can also make a 
differenee. 

We intended to test these cards under 
both Novell’s NetWare and under IBM’s 
PC LAN software. We quickly discov- 
ered, however, that while almost every 
vendor chose to develop drivers for No- 
vell’s NetWare, few companies have de- 
veloped the custom implementations of 
NetBIOS required to run PC LAN. 

There are several reasons for this, and 
they have as much to do with the impend- 
ing release of Microsoft’s LAN Manager 
as they do with the high popularity of 
NetWare. Under LAN Manager, Micro- 
soft will furnish almost all of the code that 


companies need to develop NetBIOS driv- 
ers for their cards. Hardware designers 
will write only a small (perhaps 2K bytes) 
block of code for final interfacing. In 
short, many companies are simply waiting 
for LAN Manager before they ftimish Net- 
BIOS drivers for their cards. 

Since NetWare drivers are popular and 
plentiful, we tested the cards oiily under 
NetWare. But keep in mind that our per- 
formance tests are therefore as much a test 
of the NetWare driver software supplied by 
the vendor as they are of the hardware on 
the cards. The quality of the code in the 
driver can have a significant impact on the 
throughput of the card. 

The 13 adapter cards for coaxial Ether- 
net networks that we’ve reviewed come 
from 12 vendors: Acer Technologies 
Corp., AST Research, Datatech Enter- 
prises (DTK), Earth Computer Technol- 
ogies, Gateway Communications, IMC 
Networks Corp., Localnet Communica- 
tions, Novell, 3Com Corp., Tiara Com- 
puter Systems, Univation, and Western 
Digital. Excelan also markets a network 
adapter card, but it arrived too late for this 
review. Some cards emulate Novell’s own 
Ethernet cards, and we were able to use 
these cards under the same driver without 
regenerating the system. Other cards have 
unique drivers and forced us to regenerate 
the operating system to link in the new 
drivers. 

You can mix Ethernet cards from dif- 
ferent vendors in any network you install 
and operate. You can put a card augment- 
ed with a microprocessor and using a 16- 
bit-wide data path in the server for high ef- 
ficiency and mix lower-cost cards from 
different vendors throughout the worksta- 
tions. But you must generate the appropri- 
ate driver for each type of card and instil it 
in the node using that card. Mixing drivers 
between nodes is a potential administrative 
headache, but if you configure the differ- 
ent adapters carefully, this setup can save 
you money and let you easily expand your 
network. 

ACER TECHNOLOGIES CORP. 

Acer 5220 

A half-size Ethernet card, the Acer 5220 is 
designed specifically for operation under 
Novell’s NetWare. Acer supplies its own 
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Now 
there's 
an easy 
way to 
get at dBASE 
Plus data. 


HOW TO STEAL 
dBASE III DATA 
FOR $89^5. 

It's called PC-File:dB, and it's an all 
new version of PC-Flle. the easy-to- 
use menu-driven database with an 
irresistible price. PC-File:dB reads 
dBASE III Plus databases in a snap. 
It creates fully compatible dBASE III 
Plus files of its own too. 

There's no conversion. No pro- 
gramming. And no hassle. 

You may not need dBASE III 
Plus. PC-File;dB is so packed with 
powerful database features that 
you may not need anything else. It 
has full LAN support. New graphing 
capabilities that 
help you make 
great presents 
tions of your 
data. Macros 
that quicken 
the process. 

And multiple 
sort indexes for speedy 
reorganization of data. 

If you ever do need to use 
dBASE III Plus, all the work you've 
done with PC-File;dB is instantly 
compatible. PC-File;dB gives you 
the proven ease of PC-File, plus 
new database computing power, 
and access to any dBASE III Plus 
data you can put your hands on. 

Visit your dealer today to see 
for yourself just how much data- 
base $89.95 can buy you or call 
ButtonWare at 1-800 JBUTTON. 


OB' 

£9 



BultonWsre. Inc . P 0 Box 96058. 
Bellevue. WA 98009. (2061 454-0479 
When ordering directly from ButtonWare. 
please add % 00 for shipping and handling 




m ETHERNET ADAPTER CARDS 


drivers for NetWare, but it doesn’t supply 
NetBIOS or other drivers. The card makes 
use of an 8-bit address bus and an 8K pack- 
et buffer. All selections of IRQ and bO pa- 
rameters ate made with slide-on jumpers, 
and a diagnostic program is included in the 
package. 

The Acer 5220 yielded middle-of-the- 
pack performance on our benchmark tests. 
At $329 each, however, it features a price 
lower than those of most of Its competi- 
tors. This card is a good choice for work- 
stations on any Novell-based LAN. 


AST RESEARCH 

AST-Ethernet Adapter 

The AST-Ethemet Adapter cards are big: 
we had to remove the card guides at the 
end of the expansion slots to get these 
cards into our machines. 

Though large, AST’s card is flexible 
and expandable. It has connections for the 
16-bit-wide AT bus and allows you to se- 
lect the AT’s high-numbered IRQ lines 
(10, 11, 12, and 15) to resolve IRQ con- 
flicts with other I/O devices. The board 
comes with 16K of RAM, and you can up- 
grade it in 16K increments to 64K using 
static RAM chip sets. (This RAM upgrade 
is usually requited only for a card operat- 
ing in a very active server.) 

Instead of forcing you to puzzle over 
jumpers or DIP switches if you want to 
change the factory-configured settings, 
AST supplies a software program called 
Smart Switch. Not only does Smart Switch 
display information about your options, 
but it also makes configuration sugges- 
tions — telling you, for example, how to 
put up to four AST-Ethemet cards in the 
same machine. 

AST includes a very good installation 
manual. The troubleshooting section con- 
tains suggestions on how to respond to 16 
commonly encountered error messages. 
The maintenance section includes some 
good hints, though each suggestion almost 
always mentions making sure that the card 
is properly inserted and the cables are con- 
nected. 

At $595 the AST-Ethernet Adapter 
cards are at the high end of the Ethernet 
card marketplace. They ate aimed strictly 
at the Novell marketplace; AST does not 
supply drivers for NetBIOS or other LAN 


operating systems. But if you’re looking 
for a good card to put into a server, or if 
you have a network of AST Premium PCs, 
the AST cards are strong contenders. (If 
you use this card in an AST Premium/286, 
you should set a parameter that allows it to 
use special hardware in the AST Premium 
to mn without wait states.) 

DATATECH ENTERPRISES 
CO. LTD. 

DTK Ethernet LAN 
Card 

The Ethernet LAN card offering from Da- 
tatech Enterprises Co. (DTK) is a low- 
priced alternative to the cards with 8-bit 
address buses marketed by Novell and 
3Com. For $295, DTK gives you a func- 
tional 8-bit, half-length card using the Na- 
tional Semiconductor Ethernet chip set. 

The DTK card is populated by jumpers 
and DIP switches. The DIP switches are 
handy for setting the IRQ line and parame- 
ters like the addresses of the base memory 
I/O and the remote-boot ROM. The 
jumpers set the DMA and I/O addresses, 
and a row of eight individual slide jumpers 
selects between thick and thin Ethernet 
connectors. Manipulating eight sliders is 
more of a chore than changing the one 
jumper block that other cards use, but you 
will probably never touch these jumpers. 

The DTK card had one of the lowest 
throughput figures, but the overall differ- 
ence between the fastest and slowest cards 
would not be noticed in any but the most 
critical of applications, 

EARTH COMPUTER 
TECHNOLOGIES 

Earthnet-Ie 

Hearing someone say, "You have a call 
from Earth," makes you look around and 
say, "Huh? Where am /?’’ But Earth 
Computer Technologies is right on terra 
fuma with an Ethernet card and other LAN 
products offered at reasonable prices with 
some unique features. 

The $395 Earthnet-Ie fits into a short 
card slot in a PC XT or AT and has an 8-bit 
data bus interface. The card uses the Na- 
tional Semiconductor Ethernet chip set 
with 8K of RAM for a data buffer. Under 
Novell’s NetWare, the Earthnet-le cards 
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Finally a PCnetwork 
thate & and friendk 


A lot of people choose the TOPS/DOS network for its friendly menu-driven interface. Some for 
its raw Ethernet* speed. And some buy TOPS for the best reason of all. . .it’s both fast and friendly. 

As with all TOPS local area networks, TOPS/DOS requires 
virtually no training. With just a few simple menu selections you can 
quickly access other PCs, exchange files, and share peripherals as 
if they were your own. Tb install one yourself, just plug in a network 
card, your TOPS software (only 2 disfo), and some very basic network 
cabling. No central server is needed, but you can easily add one 
as your needs grow. 


TOPS Tech Specs. 

• RequlresoneoffoUowii^-SCOMEtherLinkll. 
3COM EtherUnk MC, 'TOPS FlashCatd. or SynOfiucs 
LaittsNn-to run on any IBM PC, PS/2 or compatiMc. 

• CompaiiMrwKhmanyDOSS.IorNETBtOS- 
com^iiHr LAN applications, such as dBA^ III 
LAN. WordPerfeci 5.0 LAN. MicnKoft Wbrd 
Network, and 06LA 3.0 Network. 

• AH TOPS network functions can be accessed from 
the CX)S command line. 

• Canbeconflguredtndlem-only(l2nt)orClien(/ 
Server (l9(Ht) modes. 


TOPS/DOS makes fast, friendly connections to other systems, too. You'll find the TOPS name 
on a complete family of network solutions that allow you to expand your PC network to include 
Macintoshes?* Sun* workstations, and even other networks. 

Make some fast and friendly connections of your own. Call the 
TOPS Division of Sun Microsystems at 800-445-TOPS (from outside 
the U.S. and Canada, call 415-769-8700). Or write to us at TOPS, 

950 Marina Village Parkway, Alameda, CA 94501 . When you need connections. 


TOPS' 









■ ETHERNET ADAPTER CARDS 



IMPACT FILE 


Acer 5220 

AccrTechncrfogies Corp. 

401 Charcot Ave. 

San Jose. CA 95131 
(408)922-0333 

Lfat Price: $329 

Requires: XT, AT, or PS/2 compadUe. 

In Short: A ccmipetitive Ethernet card at an 
aggressive price. Primarily for use in work- 
stations. 


QRCLE an ON t€A0ER SERVICE CARD 

AST-EthemeC Adapter 

AST Research 

2121 Alton Ave. 

Irvine, CA 92714 
(714)863-1333 
list Price: $S9S 

Requires: XT, AT, or PS/2 compatible. 

In Short: A great card for Novell servers and 
very busy workstations. Fe^ures full 16-tMt 
adchessing and RAM expandable to 64K. 

CnCLE ON READER SERVICE CARD 

DTK Ethernet LAN Card 

E)8latech Enterprises Co. Ltd. 

15711 East Valley Blvd. 

City of Industry, CA91744 

(818)333-7533 

list Price: $295 

Requires: XT, AT, or PS/2 compatible. 

In Short: A card with 8-bil addressing ^ a 
low price tag that su[^ies full Etbem^ fitnc- 
tkxulhy. 

CIRCLE aio ON READER SERVICE CARD 

Earthnet-Ie 

Earth Ccmqiuter Technologies 

10525 Lawson River Ave. 

Fountain Valley, CA 92728 
(714)964-5784 

Lht Price: $395 

Requires: XT, AT, or PS/2 compatible. 

In SkmI: Ihis card fits into a sboii skM and is 
special because of its dual coaxial connecuus 
^L£Ds. 

DROE WON HEADER SERVICE CARO 






emulate Novell’s own Ethernet cards and 
are installed using Novell's standard soft- 
ware drivers. 

What sets the Earthnet-Ie apart from 
other netwoilc adapter cards is its unique 
use of connectors, its switches, and (our 
favorite feature) its diagnostic LEDs. 

Each Earthnet-Ie card has two BNC 
connectors for the 52-ohm “Cheapemet” 
connection. Using these, you don’t have to 
use coaxial-cable T-connectors with the 
Earthnet-Ie card (although you can). The 
advantage of the two-connector setup is 
that the cables are neater and easier to in- 
stall. T-connectors spread the cables out 
horizontally on the back of the PC and are 
hard to install if the PC is crowded with 
video adapter, I/O, and power cables. 
Also, the T-connector places a heavy me- 
chanical load on the card’s connector, and 
this can cause failures. 

But you see the drawback of dual-con- 
nector systems when you want to move a 
PC. With a T-connector system, you sim- 
ply detach the T-connector from the back 
of the PC; the network stays intact. If you 
use the dual connectors of the Earthnet-Ie 
and want to move the PC, you must recon- 
nect the cables through a T- or banel con- 
nector to keep the LAN continuity. The 
advantage of the Earth Computer Technol- 
ogies card is that it lets you decide when it 
makes sense to use a T-connector or a di- 
rect connection. 

The designers of this card included a 
DIP switch to set the memory addresses of 
the boot ROM and the card’s I/O port. 
Other vendors typically employ slide 
jumpers for this purpose. The DIP switch 
is nice, though these addresses aren’t 
something you change often (if ever) after 
installation. 

The feature we really like on the Earth- 
net-Ie card is its diagnostic LEDs. Two 
LEDs, visible on the back of the card, flash 
to indicate cable and card activity. These 
simple diodes let you trace problems im- 
mediately to the cable connections, soft- 
ware, or the card. This inexpensive feature 
is valuable when you need it. 

Earth Computer Technologies sells a 
NetBIOS software module for the Earth- 
net-Ie card, but instead of including it with 
the card as some vendors do. Earth charges 
$250 for the software and an unlimited net- 
work license. 


GATEWAY 

COMMUNICA'nONS INC. 

G/Ethernet AT 

Gateway is one of the more experienced 
PC-based LAN companies. Its line of 
products includes SNA and X.25 gate- 
ways, as well as its own version of No- 
vell’s NetWare. In addition to the G/Ether- 
net AT card we tested. Gateway sells 
Ethernet cards for IBM PC bus and IBM 
Micro Channel architecture systems. 

Gateway advertises that its interface 
card has high performance. Our bench- 
mark tests support its claims: the card 


■ Our benchmark tests 
support Gateway’s claim 
of the G/Ethemet AT’s 
high performance. 


topped our list of contenders. The $525 
G/Ethemet AT has a 16-bit data interface, 

! but it can be used in the 8-bit slots of stan- 
dard PCs. Because Gateway’s focus is on 
marketing /VerWare-compatible products, 
the company does not currently offer a 
NetBIOS module. 

The Gateway card comes with 64K of 
RAM to accelerate data handling tiuough 
the PC bus. Though other cards typically 
offer only four options, you can address 
this board at any of eight different memory 
I/O locations. It also lets you optionally se- 
lect interrupts 5 and 7, which are available 
on AT-type computers. The flexible mem- 
ory addresses and interrupt selection can 
help you when you install a card in a ma- 
chine crowded with other I/O devices. 

When you buy a G/Ethemet card setup 
for Novell’s NetWare, you typically don’t 
have to reconfigure it. The network inter- 
face card designed for the server is so well 
integrated with NetWare that it includes its 
own Novell copy-protection key card. 
This saves the server expansion slot nor- 
mally occupied by the Novell key card. 

Because Gateway markets its own ver- 
sion of NetWare, it has an excellent techni- 
cal support program. The documentation it 


PC MAGAZINE ■ J A N U A R Y 3 1, I 9 8 9 
168 




CCVSESSION 

is the fastest, easiest, 
most powetful remote 
computing software! 


What the 80386 chip does for PCs, CCV5ESSION does for remote com- 
puting software Its power arKl ease of use make all that came 
before obsolete COSESSION is the fastest rrtosi pcM'erful software avail- 
able fw remote computing, training and support 

ITS FASTER. Ttesis are exclusive COSESSION updates your screen 
up to 400^\. faster running graphic or windowing software packages and 
transfers files up to 20^^ faster than Carbon Copy Pius'" and other remote 
computing software 

EASY TO USE. COSESSION installs and begins working as socmi as 
you open the box YDur first connection can actually be made in as little as 
two minutes 

LESS EXPENSIVE. Compare prices and save! CCVSESSION costs a 
fraction of Carbon Cor' Plus and delivers much more Ydu can even up- 
grade Carbon Copy Plus to CO/SESSION at a very special price 


POWER MCKED. CCV5ESSION does so much and can be used in 
so many ways COSESSION offers 

• Background file tranters • Seven security options 

• Session recording • Remote training 

as well as the ability to am programs remotely plus a lot more 

COSESSION is idea! for remote support and for remote computing 
Provide Instant support to remote users or use COSESSION to work at 
home and access your office PC 

COMMUNICATES IN THE BACKGROUND. Others can t touch 
COSESSlON's ability to communicate in the background A tedmical 
support person can transfer delete, display or rename files and direaories 
without interrupting a user's foreground activity 

AUTOMATES COMMUNICATIONS. Your communications can 
even be automated with the addition of SESSION/XL. our powerful com- 
munication scripting language, autcxnaling file transfers, printing and run- 
ning of proems remotely: 24 hours a day 

BACKED BY GREAT SUPPORT. Whether 
you're installing a modem for the first time or you're 
a sophisticated user with special needs, our support 
staff will provide you with the assistance you require 

CALL 201-855-9440. Call today 
or visit your local computer store Dealer and 
distributor orders welcome 
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“Give us one g ood reason 
why we should buy 
Macola Accounting Software!’ 




“How 


Choosing the right accounting software 
can be a complicated process. And 
due to the time and money invested, 
this decision should be made only 
once — regardless of how much your 
business grows. 

There's plenty of excellent reasons 
to buy Macola Accounting Software 
Here’s five great ones. 

Reason 1: Flexible and 
Powerful. In the words of 
PC Magazine, Macola Account- 
ing Software “is at the top 
of its class ... a flexible powerful 
system that is well suited to many 
different businesses!' 

Reason 2: Thirteen Int^rated 
Modules. It's modular, so you can 
add more computing power as your 
needs grow, fiom simple accounting 
to full scale accountability. 

Accounting General Letter — 
Accounts Receivable — Accounts Pay- 
able — Payroll — Assets/Depreciation 
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about five great 


Distribution Inventory Manage- 
ment — Customer Order Processing 
— Purchase Order and Receiving 

Manufacturing Bill of Material 
Processor — Material Requirements 
Planning— Master Scheduling- 
Shop Floor Control — Job Costing 

That’s not all. There’s a Report Writer 
that allows customized reporting 
and can easily transport data fdes to 
popular spread sheet, word process- 
ing and database programs. 

Reason 3: The best multi-user 
LAN compatibility. No other soft- 
ware can match Macola's 15 years 
of maturity in mini and micro Local 
Area Network (LAN) environments. 
Today, Macola is the most advanced 
accounting software for LANs. No 
limitations, no compromises. 

Reason 4: Unparalleled Speed 
and Data Integrity. Macola Soft- 
ware is the only high-end accounting 
software written in Micro Focus 
COBOL. . . for maximum speed and 
data integrity. Source code is available 
IBM has licensed Micro Focus COBOL 


ones!’ 


as its SAA standard for the new PS/2 
and OS/2. 

Reason 5: Comprebenslve 
Support. Toll-free 800-line support 
is available from Macola. Or, utilize 
Macola’s nationwide network of autho- 
rized resellers for local training, cus- 
tomization and hands-on support. 

These are just five of the many great 
reasons why Macola Accounting 
Software is the right choice for your 
business. For more detailed informa- 
tion, "live” demonstration modules 
and an authorized reseller in your 
area, call today: 

1-800-468-0834 (USA) 
1-800-336-8337 (CANADA) 



SOFTWARE 

PO. Box 485 

Marion, Ohio 43302-0485 
614/382-5999 

Accounting Software 
You ’ll Never Outgrow. 



IBM. PS/2. OS/2 are registered irademarksofIBM. Micro Focus is a registered trademark of Micro Focus Coqi. PC Magazine is a puMtcaiion of Ziff Davis Communications Co. 

Macola is a registered trademark of Macola. Inc. 



Wfe have one 
thing to say to 
the people who 
keep getting 
personal about 
PROCOMM PLUS. 

"Right now, PROCOMM PLUS is 
the definitive telecom program 
and the one I personally use 
and recommend" 

John C. Dvorak, 

columnist, PC Magazine 

People who review software hove 
a very tough job. They see hundreds 
of new progoms ev^ week. But 
the ones who hove seen the new 
PROCOMM PLUScommunicottons 
software ore doing more thon writing 
rave reviews about it. Tt^re getting 
personoi. They're using it at work and 
at home. 

Maybe it's because procomm 
PLUS is so easy to use it's "intuitive" 

Or perhaps it's because procomm 
PLUS ties on extremeiy powerfui script 
command language, context sensi- 
tive help, IBtemninol emulations 
with keyboard re-mapping, 1 2 file 
transtor protocols, a fully-outomoled 
dialing directory, and advanced host 
mode with etectiionic moil. 

But one thing is for certain . If 
procomm plus is the personal choice 
of the people who review software, 
yorj con be sure that procomm plus 
is right for you. 

Ifstime you got personal about 
PROCOMM PLUS. Ask for PROCOMM 
PLUS oto dealer near you. Or, coll 
314-474-8461. 


Thank You. 



■ ETHERNET ADAPTER CARDS 


supplies with its Ethernet cards is very 
complete and includes a lot of practical in- 
formation on installing Ethernet cabling 
systems. 

IMC NETWORKS CORP. 

IMC Networks PCnic 

IMC Networks Corp. is a new company 
staffed largely by people with long experi- 
ence in the PC LAN marketplace. The 
company's initial products are the PCnic 
(PC Network Interface Card) line of LAN 
adapters for Micro Channel and PC bus 
computers. 

T^e IMC card for the PC bus occupies 
about three-fourths the length of the ex- 
pansion slot and has a 16-bit AT-type con- 
nector. IMC markets two versions of the 
card: one for workstations and one for 
servers. The $395 card designed for work- 
stations has I6K of RAM on-board; the 


■ Because of the PCnic 
cards’ performance, 
price, and overall 
operation, they should be 
high on any Ethernet 
buyer’s shopping list. 

$425 server card carries 64K. The Micro 
Channel version of each card sells for the 
same price. Novell drivers, but not Net- 
BIOS interfaces, are supplied with each 
card. 

The unique feature of the PCnic card is 
its ability to use different kinds of cabling. 
Besides the 52-ohm coax specified for thin 
Ethernet, the IMC card can use the RG-62 
coaxial cable installed for IBM 3270 net- 
works, as well as RG-59 cable. In installa- 
tions that would otherwise require rewir- 
ing, this feature could save a considerable 
amount of money. 

On the version of the board we tested, 
settings for the I/O address and interrupt 
line can be made using both software and 
hardware. The company is developing a 


board that eliminates the jumpers entirely, 
allowing you to make any desired changes 
through software. 

The PCnic cards performed very well in 
our benchmark tests. They are also priced 
well. Because of their performance, price, 
flexibility, and operation in both Micro 
Charuiel and AT-bus machines, the PCnic 
cards should be high on any Ethernet buy- 
er’s shopping list. 

LOCALNET 

COMMUNICATIONS INC. 

Localnet D-Link 

The D-Link card marketed by Localnet is a 
classic short Ethernet card. Priced a few 
dollars below those of most of its competi- 
tors, it yields solid operation. 

This board is a classic because of its 
size and the use of several slide jumpers 
that set everything from the IRQ line to the 
type of cable connector. The proper posi- 
tions for these jumpers are nicely illustrat- 
ed in the manual— but don’t ever lose that 
manual. 

The card carries the National Semicon- 
ductor Ethernet chip set on a short-length 
circuit board with an 8-bit interface into the 
PC’s data bus. Besides containing an 8K 
RAM buffer, the board has a socket for a 
remote-boot ROM through which the cli- 
ent station can get a IX)S image from the 
file server without using a local disk drive. 

This network interface card has one 
unique feature: an optional on-board thin 
Ethernet cable terminator. Instead of hav- 
ing to use a coaxial-cable T-connector and 
a “silver bullet” terminating resistor at 
each end of the cable run, you can enable 
the on-board terminator and attach the ca- 
ble directly into the card. This feature 
saves you a few dollars per network and 
prevents a hunt for lost connectors, but the 
trade-off is that you must always use the 
card with the terminator enabled as the last 
card on either end of the cable run. If you 
move the machines, you will have to open 
them up, remove the cards, and change the 
sliders. 

Localnet prices these cards at $369; a 
version for the Micro Charmel architecture 
is available for $495. Either the Novell 
driver program or NetBIOS costs $95 with 
a license for the entire network. A separate 
TCP/IP driver suite is available for $400. 
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If you think all 

ETHERNETS 

are created equal... 


think again... 



G/ Ethernet S^bil 
PC adapter 




and again... 


C/Ethemet t6-bit 
AT adapter 


and again. 


G/ Ethernet Micro Channel adapter 


T hree high performance Ethernet adapters 
for NetWare that strictly comply with the 
IEEE 802.3 networking standard. So you 

get both the highest performing LAN* 

and the Ethernet standard. 

Gateway’s G/Ethemet is available ^ 

today in 8-bit PC, 16-bit AT, and Micro ' : ' 

Channel Architecture versions. Whether ^ 

you have IBM PCs, XTs, ATs, any of the 
PS/2s, or compatibles, you can connect 
them together with G/Ethernet adapters in 
any combination to build the fastest Ethernet 
LAN possible. 

G/Ethemet features special communications 
and queueing software to maximize your data 
access. It also has four times the on-board memory 
compared to most other Ethernets. So heavy data 
traffic, like spreadsheet or database applications 
between PCs on the LAN, won’t slow you down. 



Gateway also offers NetWare, as well as a full line 
of Ethernet accessories. You get the complete 
Ethernet LAN solution from a single source. 
And best of all, when you choose Gateway’s 
G/Ethemet, you get the product 
quality, reliability, and technical support 
that have made us one of the leading net- 
*' working companies, year in and year out. 

*Call today to get your FREE copy of the 
G/Ethernet performance benchmark report. 

1 - 800 - 367-6555 

(714) 553-1555 in California 

Qahaujay 

communications, inc. 

2941 Alton Ave • Irvine, CA 92714 

G/Elhenvt » a trademark d Gateway Communkatians. Inc. All other trademarks are at their 
respective manufacturers. Copyright < 1968, Gateway Communications, inc. All rt^ts reserved. 
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MPA C T^F I L E 


»-G/Etheni«t AT 

Gateway Communicalions liw. 

2941 Alton Ave. 

Irvine. CA 92714 
(800) 367-6555 
(714) 553-1555 

UsI Price: $525 

Requires: XT. AT. or PS/2 compatible. 

In Short: High performance and excellent 
NetWare compatibility are the hallmark.s of 
these cards. 


CIRCLE esa ON reader service card 

IMC Networks PCnk 

IMC Networks Corp. 

1342 Bell Ave.. Unit 3E 

Tustin.CA 92680 
(714) 259-1020 

List Price: PCnic AT/XT/PC card for client 
workstation operation. $395; PCnic 11 Micro 
Channel card for client workstation opera- 
tion. $395; PCnic for AT server operation. 
$425; PCnic II Micro Channel for AT server 
operation. $425. 

Requires: XT. AT. or PS/2 compatible. 

In Short: A high-performance family of 
cards able to use cable other than standard 
thin Ethernet. 

CIRCLE 657 ON READER SERVICE CARO 

Localnet D>Link 

Localnet Communications Inc. 

3303 South Harbor Blvd.. Suite E-8 

Costa Mesa. CA 92626 
(714)549-7942 

List Price: D-Link Ethernet card, $369; Mi- 
cro CThannei version. $495; Novell software 
drivers, $95 with a network licen.se; Net- 
BIOS drivers. $95 with a network license; 
TCP/IP drivers. $400 with a network license. 
Requires: XT, AT. or PS/2 compatible. 

In SImhI: A classic half-size card with op- 
tions for remote boot ROM and on-board ca- 
ble termination. 

CIRCLE ase ON reader service card 

Novell NEIOOO 

Novell lr»c. 

122Ea.sl 1700 

South Provo. UT 84601 
(801)379-7660 

List Price: NEIOOO, $395; NP600. $895. 
Requires: XT. AT. or PS/2 compatible. 

In Short: Ortc of the “classic*' rc Ethernet 
cards. Delivers full functionality cm an 8-bit 
address bus. 

circle 655 ON READER SERVICE CARD 






NOVELL INC. 

NoveUNElOOO 

The Novell NEIOOO is one of the classic 
cards against which all others are com- 
pared. This $395 card uses a National 
Semiconductor chip set and comes with an 
8-bit address bus and 8K of on-board 
memory. Novell sells remote-boot ROMs 
for this card that give the client workstation 
the ability to get a DOS boot image from 
the server without using a local disk drive. 

The Novell card uses jumpers to make 
the I/O address, DMA, and IRQ selec- 
tions; of course, drivers for the NEIOOO 
are included in every copy of NetWare. 
Not surprisingly, Novell has not seen the 
need to supply NetBIOS drivers for the 
card. NetBIOS, and other protocols like 
TCP/IP, are supplied either through emu- 
lation or through gateways in the NetWare 
architecture. 

Novell markets an $895 16-bit version 
of this card, the NP600, that would nor- 
mally be used in servers. We did not re- 
ceive an NP600 for evaluation, so the 
benchmark tests were mn using the less ca- 
pable NEIOOO in the server; certainly, the 
throughput results under heavier load 
would have been better if we’d had the 16- 
bit card in its place. The Novell Micro 
Channel card, the NE2, should be avail- 
able by the time this article goes to press. 

3COMCORP. 

3C503EtherLiiikn 

3C505EtherLiiikPliis 

There is certainly a place reserved in the 
computer hall of fame for 3Com’s 3C501 
EtherLink card. Over half a million of 
these boards have been shipped; they form 
the backbone of thousands of Ethernet net- 
works. They have also been the foundation 
of our testing efforts in the PC Magazine 
LAN Labs for several years. 

Purists frequently chided 3Com be- 
cause the 3C501 has a small buffer and has 
been shown to drop packets in very busy 
enviroiunents. We have always been a lit- 
de skeptical of this criticism, for the cards 
have worked well in every stressful situa- 
tion we have put them in. But mindful of 
the need to keep leading the market, 3Com 
released the $445 3C503 EtherLink n with 
an 8K buffer in response to this criticism. 


We didn’t see much practical difference 
between the throughput times of the new 
EtherLink 11 and the older EtherLink 
cards, even when six 12-MHz worksta- 
tions generated as many minimum-size 
packets as possible for nearly an hour. 

3Com’s solution for really busy nodes 
is the $895 3C505 EtherLink Plus, which 
we used in the server in our benchmark 
tests. This card contains its own 801 88 mi- 
croprocessor and up to 256K of memory. 
The 16-bit- wide address bus of the 3C505 
lets it move data quickly. In fact, the 3Com 
cards’ success in the benchmark tests is 
due in no small part to the 3C505 card’s 
presence in the server. 

These network interface cards ate wide- 
ly supported by third-party vendors. At 
least two software packages for doing net- 
work analysis, as well as several drivers 
for TCP/IP and OSl protocol stacks, are 
designed for them. 

A good indication of the power of the 
3Com interface cards in the market is that 
even though 3Com does not offer the driv- 
ers for Novell’s NetWare, Novell found 
the 3Com 3C503 board important enough 
for it to supply the drivers on its own. We 
download^ them from Novell’s NetWire 
service on CompuServe. 

TIARA COMPUTER SYSTEMS INC. 

Tiara LanCard E 

The Tiara LanCard E is a clone of Novell’s 
8-bit NEIOOO Ethernet card. You can use 
the Tiara card interchangeably with No- 
vell’s card, retaining the drivers that No- 
vell supplies for the NEIOOO to drive the 
LanCari E. Tiara supplies its own driver 
set as well, but though its drivers take up a 
tiny bit less space in the workstation than 
Novell’s driver set, they are a little less 
flexible. 

For example, if you want to change the 
I/O address in the 'Tiara drivers, you must 
use DEBUG to change some bytes in the 
code. The procedure is well documented, 
but it could prove daunting to inexperi- 
enced installers. Having to perform it 
might be an irritant for those who know 
that the installation options could have 
been made more easily available. 

Tiara has several products under devel- 
opment that will round out its product litre. 
A company spokesperson claims that the 
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The Network 
Hardware Solution. 


Famous CORE Reliability. CORE file 
servers, workstations, subsystems and periph- 
erals give you the reliability needed to protect 
your network investment. 

Powerful File Servers. The ATomizer 
386/20 and 386/25 floor-stand ing file servers 
provide mini-computer performance with 
five full-height or ten hall-height drive slots 
and up to 2.8 gigabytes of capacity. 




The ATomizer 386/20 desktop file server (not 
shown) provides up to 1.4 gigabytes of 
capacity. All offer uncompromised growth 
capability, 

High-Performance Workstations. 

Complete your network configuration with 
ATomizer 286/12 full-size and small footprint 
workstations. Both increase user product- 
ivity with fast system performance and 
high-speed network throughput, 

High-Capacity Peripherals. 

CORE 90 to 700MB, 9 to 16ms disk 
drives, high-speed 10 or 15MHz con- 
troliers and external LAN subsystems 
let you upgrade a system to a file 
server without sacrificing perform- 
ance, Protect your valuable data 
with COREtape backup units. 

Compatible with such operating 
as Novell, Star LAN and 3Com. 
as industry-standard cabling, cards 
and other network components. 

Contact your nearest dealer or CORE repre- 
sentative today. 

Northeast Region: Southern Region: 

203/357-1339 407/997-6055 



RCORE' 


Products lised are regist^ trade marks 
of their resp^ed manufacturers 
CORE. ATomizer and COREtape 
are registered trademarks 
of CORE International. Inc 


Central Region: Western Region: 

312/439-0511 213/312-8130 


International Sales: 

407/997-6044 FAX: 407/997-6009 


Distribution through GBC Distributors, Gates, 
Graydon Sherman, Ingram, MICRO 0-TPD 
and Vitronix. In Canada, contact 
Markham International. 


INTERNATIONAL 


CIRCLE 198 ON READER SERVICE CARD 


OCopynghi 1966 CORE international. Inc 


■ ETHERNET ADAPTER CARDS 


company will soon deliver NetBIOS and 
TCP/IP drivers for the LanCard E. It is also 
creating cards for the 1 6-bit AT bus and for 
the Micro Channel architecture bus. These 
new cards will use the Fujitsu MB 86950 
Ethernet chip set. 

UNTVATIONINC. 

Univation LifeLink 

Univation markets LifeLink Ethernet 
cards primarily to support its LifeNet oper- 
ating system. But the company recognizes 
the market dominance of Novell’s 
NetWare and includes NetWare drivers on 
a diskette with every card. 

The LifeLink card is one of the few us- 
ing the Intel Ethernet chip set. The card 
uses an 8-bit address bus and slide jumpers 
to set the IRQ, I/O memory address, and 
other parameters. Univation puts 16K of 
RAM on the card for buffering. This $395 
card fits into any half-size expansion slot. 

The company makes NetBIOS and 
TCP/IP drivers available. NetBIOS driv- 
ers are priced at $ 1 00 per node; two differ- 
ent TCP/IP implementations, one basic 
and one enhanced, are available at $225 
and $395 per node respectively. 

These cards are a competitive alterna- 
tive to similar Novell and 3Com cards. 



E D 1 T 0 R ' S 
M CHOICE 


• G/Ethernet AT 



When you integrate the network 
cards from one vendor with the op- 
erating system from another, you 
always face the possibility of prob- 
lems: it's better to get as much sup- 
port as possible from one vendor. 

For this reason, if you want to run 
Ethernet cards under NetWare and 
you want top performance, the 
Gateway G/Ethernei cards are the 
clear choice. Gateway resells 
NetWare, and the company's tech- 
nical support people know the de- 
tails of both NetWare and Ethernet. 
These cards also have great perfor- 
mance atul reasonable pricing. 





ipACT PILE 


Tiara I^anCard E 

Tiani Computer Systems Inc. 

2700 Garcia Ave. 

Mountain View, CA 94043 
(415)965-1700 

List Price: 8-bit address bus. $395: 16-bit 
address bus, $675. 

Requires: XT, AT. or PS/2 compatible. 

In Short: A clone of the Novell NElClOO but 
with an optional Novell driver. 


CIRCLE 653 ON READER SERVICE CARD 

3Com Corp. 

3I65KiferRd. 

Santa Clara, CA 95052 
(800) NET3COM 
(800)638-3266 

3C503 EtherLink 11 

List Price: $445 

Requires: XT. AT. or PS/2 compatible. 

CIRCLE 637 ON READER SERVICE CARO 

.3C505 EtherLink Plus 

List Price: $895 

Requires: XT. AT, or PS/2 compatible. 

In Short: Built under the stewardship of the 
inventor of Ethernet, these high-performing 
cards Join a family of industry standards. 
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Univation LifeLink 

Univation Inc. 

638 Gibraltar Ct. 

Milpitas. CA 95035 
(408)263-1200 

List Price: Univation LifeLink, $395; Net- 
BIOS. $100 per mxie; TCP/IP basic, $225 
per node; TCP/IP Enhanced, $395 per node. 
Requires: XT. AT. or PS/2 compatible. 

In Short: In terms of both performance and 
price, a competitive alternative to the indus- 
try-standard cards from Novell and 3Com. 

CIRCLE 652 ON READER SERVICE CARO 

EtherCard Plus 

Western Digital 

2445 McCabe Way 

Irvine. CA 92714 
(714) 863-0102 

List Price: EtheiCard Plus. $399; enchanced 
version (WD8003EBT). $399; EtheiCard 
Plus-A for Micro Channel, S499. 

Requires: XT. AT, or PS/2 compatible. 

In Short: Though they lack unique technical 
features, these cards boast a large ba.se of sup- 
port and a wide variety of available drivers. 
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WESTERN DIGITAL 

EtherCard Plus 

Western Digital makes the best-looking 
circuit boards that anybody puts into elec- 
tronic equipment: its boar^ are always 
well laid out and nicely finished. But then, 
you’d expect that from a company that is 
also a leading supplier of chips. 

The Western Digital EtheiCard Plus 
product line consists of one Micro Channel 
architecture card and two slighUy different 
8-bit PC-bus cards. The EtheiCard Plus 
takes up slightly less than half an expan- 
sion slot. This card carries only 8K of 
RAM and does not have a boot ROM sock- 
et. The card we tested, the enhanced ver- 
sion, takes up fiilly half the expansion slot, 
carries 32K of RAM, and has a boot ROM 
socket. 

These cards have slide jumpers and are 
otherwise unremarkable for the technical 
features they have. Western Digital did put 
LEDs on some of its earlier cards to show 
network activity, but that nice touch didn’t 
carry over to the newer cards . 

A major advantage of Western Digi- 
tal’s line is the drivers loaded on the disk- 
ette sold with each card. The WD “Super- 
disk” contains drivers not only for Novell 
but also for 3Com’s 3+ Share. DECnet- 
DOS, Sun PC-NFS, UND( Version 3, and 
NetBIOS. Additionally, other companies 
marketing utilities like LAN analyzers and 
higher-level protocol sets like TCP/IP of- 
ten target them specifically at Western 
Digital cards. These programs ensure that 
the Western Digital cards will be at home 
in literally any network setting. 

The Western Digital EtheiCard Plus 
cards performed well, and their pricing is 
realistic. If you want a good product with 
good support and flexibility, from a ven- 
dor with an excellent reputation, then 
Western Digital’s cards are what you 
want. By the time this article is pubbshed. 
Western Digital will also be milceting its 
version of the SynOptics LattisNet card 
(see “Making Cormections: Fast Perfor- 
mance over Telephone Wire,” PC Maga- 
zine, September 13, 1988). This card af- 
fords lOMb-per-second links over twisted- 
pair wire. SB 


Frank J. Derfler, Jr., is workgroup sys- 
tems editor of PC Magazine. 
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Mother Nature 
CanTeadi Us A Lot 
About Hard Disks., 



It can happen with no warning. 
The sky' goes dark and then it’s there. 
\ whirling funnel that destroys 
eserylhing in its path, leaving little 
or nothing that can be retrieved. 
Just the way that disaster can strike 
your hard disk, scattering your 
data to the wind. 

N'irtually nothing is safe from 
a tornado, but fortunately there is 
a way to protect your hard disk 
data from a crash. 

It's called FASTBACK PLUS. And 
though you can find cheaper 
programs, you won't find a better 
one. at any price. 

Vl'ith FASTB.ACK PLUS, daily- 
incremental backups can take as 
little as a minute a day. In fact, 
backing up a full 10 megabyies on 
your hard disk takes only about 4 
minutes.* And that makes F.'\STB.ACK 
PLUS the world's fastest backup 
program. 


And now; with 
version 2.0, there are more 
features than ever. While support- 
ing DOS or 514 inch floppies, it 
simultaneously reads your hard disk as 
it writes data to floppies, tape, cartridges or 
any other logical DOS device. With data com- 
pression, it cuts the number of backup disks in 
half. Plus, there's a unique “restore estimate” feature 
that tells you what disks to use, and warns you if there 
isn't enough room left on your hard disk. And version 2.0 
is easier than ever to use. So easy, and so fast, you actually 
will use it. Every day. And that's the whole point. But you 
don't have a minute to lose. 

Your hard disk may be brew- 
ing up a storm right now. 

Protect it with F.ASTBACK 
PLUS, before it's too late. 


AMinute 
ADay Keeps 
^Disaster Away 


I rTJ.j_LLta 


F.'^A■3rJk Bnjce'.oleman Inc -N V 



Fifth Generation Sv'stems, Inc. 

11200 hidustriplex Blvd. 
Baton Rouge. U 70809 
(800) 87.-l-4,384, (504) 291-7221 

'AX iwfcidti-l With '»r his nfigitiati'Ki in Fishi-r Scientific '»r .Mlieti Oirfwiraiion 
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Get 

More For 
'^ur 
Dollar 

Shop PC Brand for the best quality, 
finest performing IBM compatible 
systems at the best price. 


PC BRAND offers 
you more... 

Welcome to PC Brand. 
Yout first place to shop. 
Your best place to shop 
for top quality IBM com- 
patible systems, custom 
configured to your exact 
specifications, and thou- 
sands of quality name 
brand peripherals & 
accessories. 

Choose from over 10,000 
items in stock... all at 
unbeatable prices! 

Free Freight, 
Toll-Free Support, 
5- Year Warranty 
and more... 



BRAND" 


Everyone promises you 
great service. We deliver 
the tangibles. 

Free freight • Fast delivery 
•No credit card surcharges 
•A 30-day Money-Back 
Guarantee on every system 
we sell ‘Toll-Free Technical 
Support that will stay with 
you until your questions 
are answered and your 
problem is solved • And 
our exclusive 5- Year War- 
ranty (call for details) on 
all PC Brand products. 

Call PC Brand today. 

For the best selection... 
the best products.. .at the 
best price, you can't do 
better than PC Brand. Call 
PC Brand today! 
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PC BRAND 286/12 $995 


PC BRAND 286/20 $1400 



12 MHz Clock, Zero Wait Operation, 

Norton SI 15.3 ‘Landmark™ Speed 16MHz 
512K, 1.2MB or 1.44MB Drive, 101- Keyboard 

Standard System Features: 

• 80286 Processor Operating at 12MHz with Zero Wait States 

delivering 16MHz Effective Throughput 

• 512K RAM expandable to 4MB on the System board using 

256K and/or 1MB 100ns RAM chips 

• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

• High Performance Dual Hard Drive/ Floppy Drive Controller 

• Enhanced 101-key AT Style Keyboard 

• High Capacity System Power supply 

• Real Time Clock /Calendar with 5 Year Battery 

• 80287 Co-Processor Support 

• Industry Standard BIOS with full MS/ DOS, OS/2, XENIX, 

NOVELL, 3COM and PCNET compatibility 

• Built-in System Board LIM EMS hardware drivers 

• User configurable I/O timing permitting compatible operation 
with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design (6 16Bit & 2 8Bit) 

• Small foot print case with 5 Disk Drive bays 

Options: 

• Full size 5 drive case • Factory Installed RAM Upgrades 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD Portable • Towct Case 


Standard Pre-Built Configurations: 


286/12 With 512K, Hard Disk Drive, Monitor & Video Card 

Vid.^N^''” 

20M8 

40MB-40MS 

40MB-28MS 

SOMB-ZBMS 

Mono 

$1381 

$1485 

$1594 

$1725 

EGA 

$1775 

$1879 

$1988 

$2119 

VGA 

$1946 

$2050 

$2159 

$2290 


20 MHz Clock, Zero Wait Operation 
Norton SI 20.4 ‘Landmark™ Speed 25.9MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 

standard System Features: 

• 80286 Processor Operating at 20MHz with Zero Wait States in 

interleave mode delivering 26MHz Effective Throughput 

• 512K RAM expandable to 8MB on the System board using 256K 

and/or 1MB 100ns RAM chips (4MB on motherboard and 4MB 
on optional special interleaving daughter card) 

• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

• High Performance Dual Hard Drive/Floppy Drive controller 

• Enhanced 101 -key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287 Co-Processor Support 

• Industry SUndard BIOS with full MS/DOS, OS/2, XENIX, 

NOVELL, 3COM, and PCNET compaHbility 

• Built-in System Board LIM 4.0 EMS hardware drivers 

• User configurable I/O timing permitting compatible operation 

with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design ( 6 I6Bit & 2 8Bit) 

• Medium foot print case with 5 Disk Drive bays 

Options: 

• 386SX Upgrade • Tower Case • 4MB Interleaving Ram Card 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD Portable • Factory Installed RAM Upgrades 


Standard Pre-Built Configurations: 


286/20 With 512K, Hard Disk Drive, Monitor & Video Card 


40MB-40M5 

40MB-28MS 

80MB-28MS 

II0MB-28MS 
1:1 RLE 

I50-16MS 

1;1 ESDI 

320-I6MS 
1:1 ESDI 

Mono 

$1790 

$1899 

$2030 

$22% 

$3000 

$3923 

EGA 

$2184 

$2293 

$2424 

$2690 

$3450 

$4317 

VGA 

$2355 

$2464 

$2595 

$2861 

$3700 

$4488 


TURN PAGE FOR MORE PC BRAND SYSTEMS... 

FOR NAME BRAND PERIPHERALS SEE OUR AD ON FOLLOWING PAGES... 


To Older Call 1-800-PC BRAND 


(Call l-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 




PC Brand, Inc. 954 West Washington Street, Chicago, IL. 60607 1-800-722-7263. We are open Monday thru Friday: 8am to 6pm CST. VISA, MasterCard, 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-800-662-SERV 


CIRCLE 308 ON READER SERVICE CARD 


l3opynghtad materia! 








BRAND™ 


Your Best Choice 
for Quality Systems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Year Warranty 



PCV20 AD-II $695 


15 MHz Throughput in an XT. Complete 
with Monographics Card & Monitor. 

51 2K, 360K Drive, Mono Card & Monitor, 84-Keyboard 
Standard System Features: 

• lOMHz Nec V20 CPU with 1.5 times the power of the 8088! 

• 512K RAM standard. Expadable to 640KB 

• One 360K Floppy Drive • 84-key AT Style Keyboard 

• 8 Slots. Serial, Parallel, Game Ports, and Clock Standard 

• All Ports and FDC Built into Motherboard 

for Increased Reliability 

• Hercules Compatible Graphics Card 

• 12" Monochrome Monitor 

• Accomodates up to 4 HH Mass Storage devices 

• AT Style Case with Keylock, Turbo, Power and Hard Drive LEDs. 

• Set-up & Operating instructions. 


Standard Pre-Built Configurations: 


PCV20 AD-II With 51 2K, Hard Disk Drive, Monitor & Video Card 

XOrive 

Vid«^ 

1 Floppy 

2 Floppy 

20MB 

30MB 

40MB 

Mono 

$695 

$770 

$964 

$990 

$1107 

RGB 

$879 

$954 

$1148 

$1174 

$1291 

EGA 

$1089 

$1164 

$1358 

$1384 

$1501 


PC BRAND 386/20 $2100 



20 MHz Clock, Zero Wait Operation 
Norton SI 24 • Landmark Speed 30MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

• Intel 80386 Processor Operating at 20MHz with Zero Wait States in 

interleave mode delivering 30MHz Effective Throughput 

• 1024K RAM standard expandable to 16MB via 32Bit RAM boards 

using 256K and/or 1MB 100ns RAM chips 

• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

• High Performance Dual Hard Drive/Floppy Drive controller 

• Enhanced 101 -key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287 or 80387 Co-Processor Support 

• Industry Standard BIOS with full MS/DOS, OS/2, XENIX, 

NOVELL, 3COM and PCNET compatibility 

• User configurable I/O timing permitting compatible operation 
with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design (6 16Bit & 2 8Bit & 2 32Bit) 

• Medium foot print case with 5 Disk Drive bays 

Options: ^ 

• 32/64KB Cache Processor • Weitek Coprocessor • Tower Case 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD Portable • 8MB 32Bit RAM Card Upgrade 


Standard Pre-Built Configuration: 


386/20 With 1024K, Hard Disk Drive, Monitor & Video Card 

^^.Drives 

Video\^ 

40MB-4()MS 

40MEL28MS 

80M&-28MS 

1IO-28MS 

MRl.L 

150-I6MS 

LIESCH 

320-I6MS 

):IESDI 

Mono 

$2590 

$2699 

$2830 

$30% 

$3800 

$4723 

EGA 

$2984 

$3093 

$3224 

$3490 

$4300 

$5117 

VGA 

$3155 

$3264 

$3395 

$.3661 

$4450 

$5288 


TOWER STYLE CASE $220 

Add $220 to any Desktop Configuration 

Modeled in IBM’s PS/2-80 
Style, this unit offers: 

• 220 Watt Power Supply 

• Two 3.5" Front Accessible Drive Bays 

• Two 5.25" Front Accessible Drive Bays 

• One 5.25" FULL SIZE Internal Drive Bay 

• TURBO MHz Digital Speed Display 

• Easy Access Snap-off Side Panel for quick 
"no-screwdriver" access to internals 

■Tower" is A Registered Trademark for NCR Corporation 
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PC BRAND 386/25 $2450 



"Faster Than A Speeding Bullet!" 
Computer Shopper Cover Story 
November, 1988 

25 MHz Clock, Zero Wait Operation 
Norton SI 28.3 • Landmark Speed 35MHz 
1024K, 1.2MB or 1.44MB Drive, 101 -Keyboard 
Standard System Features: 

• Intel 80386 Processor Operating at 25MHz with Zero Wait States in 

interleave mode delivering 35MHz Effective Throughput 

• 1024K RAM standard expandable to 16MB via 32Bit RAM boards 

using 256K and/or 1MB RAM chips 

• 1 ,2MB 5.25" or 1.44MB 3.5" Diskette Drive 

• High Performance Dual Hard Drive/Floppy Drive controller 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287 or 80387 Co-Processor Support 

• Industry Standard BIOS with full MS/ DOS, OS/2, XENIX, 

NOVELL, 3COM and PCNET compatibility 

• User configurable I/O timing permitting compatible operation 
with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design (6 16Bit & 2 8Bit & 2 32Bit) 

• Medium foot print case with 5 Disk Drive bays 

Options: ^ 

• 32/64KB Cache Processor • Weitek Coprocessor • Tower Case 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD Portable • 8MB 32Bit RAM Card 

Standard Pre-Built Configurations: 


386/25 With Hard Disk Drive, Monitor & Video Card 

^\,Dnvw 

Video^s.^ 

40MB-40MS 

40MB-28MS 

(iOMB-28MS 

1I0MB-28MS 

I:1RLL 

150-I6MS 

MESDl 

320-16MS 

IrlESDI 

Mono 

$2940 

$3049 

$3180 

$3446 

$4200 

$5073 

EGA 

$3334 

$3443 

$3574 

$3840 

$4600 

$5467 

VGA 

$3505 

$3614 

$3745 

$4011 

$4800 

$5638 


Your PC Brand Advantages: 

30-Day Money Back Guarantee 
Free Freight 
Toll-Free Support 
Toll-Free Service 
No Credit Card Surcharges 
»5-Year Limited Warranty 

*A9 a PC Brand customer, you'li enjoy the best warranty coverage in the industry. 
Warranty covers all PC Brand system nootheiboards, power supplies. RAM. keyboards 
and aU expansion cards. 100% parts & labor are covert your first year. 80% parts 
year-2. 60% parts year-3. 40% parts year-4. 20% parts year-5 .Additional extended 
coverage contracts available for a fee. Floppy, hard disks and tape drives are covered 
for orte year only. Manufacturer's warranty applies to all non-PC Brand products. 
Complete warranty information available on request. 


LCD PORTABLES from $1770 



286 & 386 Systems 
»512K,1.2MB Drive, 
Combo Controller, 
Backlit Display 

*386 Systems 
come W/1024K. 




Select the power & features of our 286 & 386 desktops in a self- 
contained, light (20 lbs.) high impact plastic housing similar to 
the COMPAQ® Portable 111. 


All feature: 

• 640 X 400 Backlit Supertwist LCD by TOSHIBA 

• Monographic & Color operating modes, EGA Optional 

• External Monitor Support. External Keyboard Port. 

• 5 expansion slots (3 long, 3 short) • 86-key keyboard. 

• Accomodates two 5.25" or 3.5" Floppy/Hard Disk Drives 

• 200 Watt 112/220 Autoswitch Power 

• Serial, Parallel, Game Port, Clock/Calendar Standard 


Standard Pre-Built Configuration: 


Portable System Processor and Drive Options 

Driv\cl^ 

286/12 

286/20 

386/20 

386/25 

1 Floppy 

$1770 

$2070 

$2650 

$2900 

20MB 

$2079 

$2379 

$2959 

$3210 

40MB 

$2200 

$2500 

$3100 

$3300 

71MB 

$2800 

$3100 

$3600 

$3900 

150MB 

1:1 EE)SI 

$3400 

$3700 

$4250 

$4500 


SAVE ON NAME BRAND PERIPHERALS... .SEE OUR AD ON FOLLOWING PAGES... 


To Older Call 1-800-PC BRAND 


(Call l-800-722-7263...In Illinois, Call 312-226-52(K)) FAX#312-226-6841 






PCBrand.Inc. 954 West Washington Street, Chicago, IL. 60607 l-8(X)-722-7263 . We are open Monday thru Friday: 8am to 6pm CST. VISA, MasterCard, 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-800-662-SERV 
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Shop PC Brand Today. 


LAPTOP COMPUTERS*^ 







^DISKDRIVEl^ 


TOSHIBA 

1000; 512K, 80C88, 2 FDD $769 

1200FB; BACKLIT,640K,80C86,2FDD..1535 

1200HB; BACKLIT,! MB, 20MB HB 2395 

3100/20; IMB, 80286, 20MB HDD, FDD 2995 

3200; 1MB, 80286, EGA, 40MB HDD, FDD ...3650 
5100; 2MB, 80386, EGA, 40MB, FDD ....4795 
NEC 

MULTISPEED EL-2 1495 

MULTISPEED HD 2275 

MITSUBISHI 

MP286L-220; 80286, 20MB HDD, FDD 2439 


Call on New NEC & TOSHIBA Models 


MONITORS*;. 


NEC 

Multisync II 14" (800x600) EGA/VGA $589 


Multisync GS 14"Mono 249 

Multisync Plus 15" (960x720) 895 

Multisync XL 19" (1024x768) 2025 

MAGNAVOX 

All Magnavox monitors feature 2 Yr. Warranties! 

12" Amber TTL Monochrome $79 

14" VGA Paper White Flat Screen 145 

13" RGB (640x200) Color 230 

13" EGA (640x400) Color 339 

14" VGA (800x600) Color 415 

PRINCETON GRAPHICS 

Max 12 TTL Monochrome $138 

Max 15 15" Multifreq. Monochrome 249 

Ultra 16 16" Multifreq. EGA/VGA 879 

Ultrasync 12" Multifreq. EGA/VGA 520 

LM 300/301 Full Page Desktop Pub 550 

SEIKO 

CM1430 14" (1024x768) Multifreq $619 

CM1420 (noninterlaced) Multifreq 1079 

MITSUBISHI 

1381 Diamond Scan $499 

3905 19" CAD Monitor 1965 

6905 19" CAD Monitor 2350 

SONY 

Multiscan 1303 13" (800 x 600) $525 

Multiscan 1302 13" (1024 x 768) 645 

ZENITH 

1490 Flatscreen Enhanced $600 


NEC 14"Multisync II 


800x600 Resolution EGA/VGA Monitor 



PC BRAND 100% Hayes Compatible! 


1200 Baud Internal w/PC Talk 111 $52 

1200 Baud External 70 

2400 Baud Internal w/Bitcom 95 

2400 Baud External 129 

HAYES 

1200 External $270 

2400 External 415 

TELEBIT 

Trailblazer+ 19,200KB Call 

US ROBOTICS 

Courier HST/9600 599 

HST/IX 9600 925 


Internal Modems 


100% Hayes Compatible. Free Software! 

1200BPS $52 
2400BPS $95 


WE BACK-UP. 

SPECIAL 


40MB Internal Tape Back-Up 

$200 

Uses DC2000 Series Micro Cartridges same as Irwin. 
XT/AT and Novell Compatible! Limited Quantity! 


VIDEO CARDS 


PC BRAND 

Mono Graphics w/Printer Port $55 

Color Graphics w/Printer Port 49 

EGA (640x480) Autoswitch 125 

VGA 220 

PARADISE 

Autoswitch 480 EGA $177 

VGA+ 279 

VGA+ 16 16 Bit Version NEW 309 

VGA Professional 399 

VIDEO SEVEN 

VEGA DELUXE $209 

VEGA VGA 268 

FASTWRITE VGA 379 

VRAM VGA 499 

NEC 

1024-256 $1175 

MVA 1024 949 

ATI 

EGA Wonder $229 

VGA Wonder Call 

VIP VGA 260 


FLOPPY DISK DRIVES: 

360K 5.25" HH Black $75 

720K 3.5" HH w/5.25" Mounting 80 

1.2MB 5.25" HH Grey 85 


1.44MB 3.5"HH Grey w/5.25" Mounting 95 

PS/2 FLOPPY DRIVES 

CMS 5.25" 360K/PS/2 Ext.Hoppy $199 


MINISCRIBE 3180E 


180MB 1/2 HT. /■ 

16 MS ESDI ^ Arr^U 

Largest Capacity, Highest Performing 
Half Height Drive on the Market! 


HARD DISK DRIVES: 

SEAGATE 

20MB 65MS ST225 w/XT Controller ...$269 


20MB 35MS ST125 w/XT Controller 299 

20MB 35MS ST125 255 

30MB 65MS ST238 w/XT Controller 295 

30MB 35MS ST138 330 

30MB 35MS ST138 w/XT Controller 380 

40MB 40MS ST251 350 

40MB28MSST251-1 459 

80MB 28MS ST4096 Full Height 590 

MINISCRIBE 

40MB 61/40MS M3650 $319 

40MB 25MS M3053 455 

63MB 61/40MS M3675 RLL 360 

71MB 22MS M3085 659 

71MB 28MS M6085 Full Height 585 


110MB 28MS M6128 RLL Full Height ....699 
150MB 16MS M3180E ESDI 1/2 Hgt! .1440 
320MB 16MS M9380 ESDI FullHeight .2350 
640MB 16MS M9760 ESDI Full Height 3525 


PRIAM 

45MB 28MS ID45H Half Height $489 

62MB 28MS ID62AT Full Height 629 


130MB 20MS 1D130AT Full Height 1495 

230MB 25MS P230R2 RLL Full Height 1725 
330MB 20MS 1D330 ESDI Full Height .2350 

Priam External and PS/2 Drives also Available 


CDC 

150MB 17MS ESDI Full Height $2000 

MICROPOLIS 

150MB 25MS ESDI Full Height $1440 

IOMEGA 

B1201 Single 5.25" 20MB Int. w/ctl $795 

B220 Dual 5.25" 20MB Ext. w/ctl 1759 


If the drive you require is not listed here please 
contact our sales department for a quote! 


TAPE BACKUPS 


60MB Archive QIC Internal or Ext $590 

60MB Maynard Maynstream Portable ..935 
60MB Maynard Maynstream for PS/2 ..989 


64MB Irwin Internal/Extemal Call 

150MB Archive Internal 925 

150MB Maynard Maynstream Port 1395 

2.2GB Maynard 220HS 8mm Drive 4350 
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Save Time. Save Money. 


SCANNERS/DIGmZERS 


PRINTERS’' 






PLOTTERS* 1 


CALCOMP 

1023 $3800 1042 

7499 

IfUT 6499 1044 

10200 

HOUSTON INSTRUMENTS 

DMP41, DMP42, DMP52 

Call 

DMP52MP, DMP61, DMP62 

Call 

ROLAND 

DXY885, DXY990, DPX2000 

Call 

DPX3300, GRX300, GRX400 

Call 


NEC P2200 Printer 


The Complet PC Handscanner 165 

Dest 1020/2020 Scanners Call 

Diamond Flower HS3000 Hand Scan .$249 
300/400DP1 6 Grey Levels HALO DPE 
Desktop Publisher GEM/HALO/ 
PC-Paint/Windows File Format Output. 

Hewlett Packard ScanJet 989 

Microtek MSF300G 2895 

Microtek MSF300C 1399 

Microtek MSF300Q w/64 Grey Levels 1920 

Princeton LS300 Scanner & Adapter 750 

Summasketch 12x12 378 

Summasketch 12x18 635 


n 

I 


f'.. 

..... 

:■) 




[!' 

1 




24Pin 170CPS Draft 55CPS Letter quality 

$340 

Free Freight! 


NOVELL NETWORKING 


NEC 

P2200 170/55 ....345 P960XL 400/140.1030 

P5200 265/90 ....530 P5300 Wide 650 

LC890 Postscript Laser Printer 3250 

PANASONIC 

10801 144/28 170 10911 192/38 185 

1124 192/63 339 1592 220/38 390 

1595 290/51 449 1524 240/80 545 

P4450 Laser 11 PPM HP Compatible ....1595 
OKIDATA 

ML390 270/90 ..465 MU91 270/90 645 

MU20 300/62 ..339 MU93 450/120 ..Call 
HEWLETT PACKARD 

DeskJet 690 LaserJet II 1720 

Font Cartridges Call MemoryUpgrades ... Call 

STAR MICRONICS 

NX1000140CPS..179 NX15 120/30 315 

TOSHIBA 

321SL 216/72 ...Call 341SL Wide Carr Call 

351SX 360/120 Wide Carriage Call 

CITIZEN 

120D 120/25 149 180D 180/29 170 

MSP40 240/40 .. 320 MSP45 Wide 399 

MSP50 250/50 ..345 T224 200/132 605 

DICONIX 

150P 150/50 305 300WP 310/73 479 


NOVELL 

4 User ELS 286 Level 1 $399 

8 User ELS Advanced Netware 286 V2.12 ....879 


WESTERN DIGITAL 


STANDARD MICRO 


PC120 ARCNET BOARD Now EGA compat 135 
PC250 TWISTED PAIR ARCNET CARD 130 

PC BRAND/NOVELL 

286/386 Fully-Configured Server Call 


I/O CARDS 


AST Rampage 286 w/512K 379 

INTEL Aboveboard 286 w/512K 379 

INTEL Inboard 386 for PC w/IMB 799 

INTEL Inboard 386 AT 1039 

Digiboard Smart 8 Port Serial Card Call 

PC BRAND 

I/O+II For AT's Ser/Par/Game 45 

I/O+II For XT's Ser/Par/Game/Clock ...45 

2MB EEMS for XT's w/OK LIMS 4.0 95 

2MB EEMS for AT's w/OK LIMS 4.0 95 

3MB Multifunction+Memory for AT'sllO 
Serial/ Par/Game/Software w/OK 


PC 


BRAND 

Free Freight 

30-D^ Money-Back 
Guarantee 

Toll-Free Service 
and Support 

No Credit Card 
Surcharges 

We cany over 10,000 different name brand 
products. Call for prices on products not listed 


FAX MACHINES/CARDS 


1679 

SHARP 

FO220 

...989 FO300 

1200 

404 

F042n 

.1350 FO500 

1550 

..685 

.Call 

MURATA 

Ml 200 

...739 Ml 600 

899 

....45 

..640 

TOSHIBA 

TSHTTOO 

1T9S TSH.3ni00 

1221 

..289 

.Call 

..320 

COMPLETE PC 

4800 Baud Fax Card w/Software .... 
9600 Baud Fax Card w/Software .... 

249 

375 

..233 

..233 

DISKETTES/ACCESSORIES 

..$72 

..409 

PC BRAND 

5.25" 100 Diskette Locking Storage Box 8.95 


3.5" 80 Diskette Locking Storage Box .. 10.95 
SONY 

360Kb DSDD Diskettes Box of 10 $12 

1.2Mb DSHD Diskettes Box of 10 15 

720Kb 3.5" DS Diskettes Box of 10 17 

1.44Mb 3.5" DSHD Box of 10 39 


SERIAL MOUSE 


High Resolution ( 250DPI ) Microsoft Compatible 
With Free PC Paintbrush 


$40 


*Oversized Monitors, Laser Printers, Laptops 
and Plotters are excluded from free freight. 


To Order Call 1-800-PC BRAND 




(Call l-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 

PC Brand, Inc. 954 West Washington Street, Chicago, IL. 60607 1-800-722-7263. We are open Monday thru Friday; Sam to 6pm CST. VISA, MasterCard, 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries CaIl:l-800-662-SERV 
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ERRQR-CONTKDL FOR FORCES 
BEiOND YOUR CONTROL. 


The hazards faced by your high-speed data can be truly shocking. 

That’s why. in addition to providing the original V-series™error-control. 
Hayes V-series 2400 and 9600 bps modems now offer error-control in either inter- 
national stanclard.V42 or X.25.* 

The V42 protocol, for point-to-point communications, automatically detects 
errors and then retransmits the data correctly. While the X.25 protocol not only 
offers error -control but also multisession access to 
value added networks with expanding applications for 
dial-up X.25 point-to-multipoint communications. 

V-series modems still provide users with data 
compression that can double throughput. And Hayes 
AutoSync for built-in synchronous communications without the added expense 
of a synchronous adapter card. 

All to give you more control. Because with a Hayes, the only error you can 
make is not buying one. 

^ ° CIRCLE 136 ON READER SERVICE CARD 

For your nearest Hayes Advanced Systems Dealer, call 800-635-1225. Hayes Microcomputer Products. Inc.. EO. Box 105203. Atlanta. GA 30348. 

*There will be a minimal charge of $50 for either an X.25 or V42 upgrade on products purchased before October 1. 1988. Products purchased on 
or after October 1. 1988 will mdude either standard as they become available. FOr details call Hayes Customer Service 404-441-1617 
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SOFTWARE 


Archives 



1!* Miniature 


A CD-ROM disk looks for all the world 
like a plain old compact disk — ^so much 
so that you might accidentally “play” it 
in your diskman, with potentially di- 
sastrous results to your loudspeakers. 
And a CD-ROM drive is so remark- 
ably similar to your home CD player 
that many can play audio CDs with 
potentially musical results. 

The simple difference is that the 
spiral of “pits” and “lands” on a 
CD-ROM disk, read by reflected laser 
light and translated to digital bits, en- 
codes not music but information — ^pre- 
cisely the same kind of data you find on a 


A CD-ROM's ability to cram 660MB 
onto a single disk heralds new ways of delivering and 
manipulating information. PC Magazine examines the technology's 
promise — and eight broad-based products you can buy today. 
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■ CD-ROM LIBRARIES 


floppy or hard disk. The CD-ROM’s rai- 
son d’etre is sheer capacity: a single disk 
can hold up to 660MB of data (though 
keeping it down to a paltry 550MB may 
avoid certain technical problems). That’s 
the equivalent of more than 1 ,900 old-style 
360K floppies, 475 new-model 1.4MB 
jobs, or 17 garden-variety 40MB hard 
disks. Unlike most floppy and hard disks, 
the CD-ROM is read-only, hence the 
ROM (read-only memory) moniker; un- 
like most hard disks, it’s removable from 
the player. 

If predictions were gospel, CD-ROM 
couldn’t miss. At Microsoft’s third annual 
CD-ROM conference early in 1988, com- 
pany chairman and CEO Bill Gates fore- 
cast that by Christmas 1991, the typical 
$1 ,000 PC will come equipped with a CD- 
ROM drive. Link Resources, a New York 
research firm specializing in electronic me- 
dia, predicts that there will be a total user 
base of 1.3 million CD-ROM players by 
the end of 1992 — and an industry amount- 
ing to $2.5 billion (about half of it in royal- 
ty payments to information owners). 

Current reality, however, is less stun- 
ning. Link Resources estimates a total in- 
stalled base of 85,000 CD-ROM players at 
the end of 1988 and predicts a total of 
220,000 for year-end 1989; other industry 
observers consider these figures a tad opti- 
mistic, as most forecasts have traditionally 
been during the 3 years of CD-ROM’s ex- 
istence. Clearly there’s no “break- 
through” software title so far: the best sell- 
er may have accounted for 3,000 copies 
over 3 years, and products that have bro- 
ken into five-digit figures are exceptions. 

Still, unlike some exotic schemes you 
may have heard about, CD-ROM isn’t pie 
in the sky. The concept is 5 years old; the 
hardware has been available for 3; and 
disks crammed with gigabytes and giga- 
bytes of information are on the shelves. In 
this, PC Magazine's first major CD-ROM 
survey, we review the software with the 
broadest appeal: products from Grolier 
Electronic Publishing, H.W. Wilson, 
NEC, McGraw-Hill, Microsoft, Tri Star 
Publishing, and Ziff Communications Co. 
A future article will focus on hardware. 

THE UP SIDE Speak with any CD- 
ROM guru and you’re likely to walk away 
feeling ashamed that you don’t have your 





Robert NisonofI is an editorial 
assistant of PC Magazine. 


CD-ROM: The Evolution 
of a Technology 


T he CD-ROM format was co- 
designed by the multibillion-dollar 
electronics concern N. V. Philips of 
the Netherlands and Japan's Sony 
Corp. in 1979, after 3 years of 
intensive research. By March 1980, 

12 proposals already existed for a 
compeict disk specification that could 
guide further product development. 

Sony and Philips collaborated on 
what is now commonly called the 
"Red Book," released in early 1982; it 
quickly became the standard for 
digital audio disks. 

After this initial breakthrough came 
a period of steady progress. Philips 
and Sony understood that informa- 
tion, too, could be stored on compact 
disks. With computer-deciphered 
coded tracks, the CD could be a vetst 
warehouse for the storage, retrieval, 
and distribution of information. The 
result of this research was the 
"Yellow Book" of guidelines for CD- 
ROM data storage, which appeared in 
late 1983. The next step was to 
develop standards conipatible with 
the Yellow Book specification; not all 
PCs could read all CD-ROM disks, 
and not every disk would work on 
every player. 

Despite these obstacles, the r, 
industry showed further signs of 
maturation. Grolier Electronic 
Publishing released the first mass- 
market CD-ROM disk. The Electronic^ 
Encydopedia, in Jaraia^ 1986. And JX" 
at the first International Conference 
on CD-ROM In February 1966, 

PhWps and Sony announced CD-f'^ 

- (compact disk-interactive), alsO;,:^;- ^^: 
known as the “Green Book" spe^r.^ ' 
ration. This self-contained interactive ^ 
medium would remain a consumer 
product and would not require a 
computer. 

More-recent variations on CD- 
ROM technology Include Philips, 

Sony, and Microsoft's CD-ROM XA, , 
and GE and RCA's DVI (see the 
sidebar “CD-ROM and VUI; Loretta ' 
SwH vs. the A> Prompt"), but CD- 
ROM's true advances are said to be 
erasable and write-once technologies. 
This past April, Sony announced its 
_ first WORM (write-once, read-mostly) 

' optical drive. And Philips's CD plans 
include a "Blue Book" outlining a CD- 
PROM (programmable read-only 
memory) or write-once disk, and 
another specification describing a 
CD-EPROM (erasable programmable 
read-only memory). Philips is now 
calling its WORM system Write-Once; 
availability is expected sometime this 
year. — Robert NIsonoff 
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Grolier's The Electronic '■ 
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The primary physical difference between a CD- 
ROM reader and a CD player is audio output: 
the ROM reader traditionally lacks the analog 
audio circuits incorporated into ihe player. But 
despite this missing function, CD-ROM 
readers have a much higher price tag to offset 
the expense of developing computer interface 
boards and driver Sitftware . Toeasethe 
complaints over this disparity, some CD-ROM 
manufacturers are rurw including audio jacks 
and CD player emulation software. A front- 
panel Jack like the one on the Philips CM 121 
reader ( top) requires only a set of headphones 
to hear your favorite audio CD — and. of 
course, your computer’s running the emulation 
software . The JVC XL-V330 audio CD player 
( bottom ) was offered at a $320 list price : the 
Philips CD-ROM drive was $H95. 




player yet. The astonishing information 
density of a 4y4-inch (12-cm) diameter 
disk creates major advantages even in the 
simple areas of size and weight. As Linda 
Helverson, publisher of The CD-ROM 
Sourcebook, has pointed out, a single 
550MB CD-ROM can store the equivalent 
of 270,000 pages of text — which would 
typically weigh more than 2,800 pounds, 
occupy more than 1 10 feet of shelf space, 
and take more than 20 days to transmit at 
2,400 bits per second. 

The benefits of sheer information den- 
sity are far from insignificant if you intend 
to move the information by mail — or sim- 
ply need to keep it handy. Lawyers have 
noticed that storing an office law library on 
CD-ROM could cut space needs and save 
on rent. The U.S. Navy and Air Force 
have become highly interested participants 
in CD-ROM development, if only to com- 
press the vast manuals they must keep at 
hand. Hewlett-Packard, which seems to be 
buying into CD-ROM technology in a big 
way, now offers its complete Unix docu- 
mentation (12,000-odd pages!) on a single 
disk. 

CD-ROM offers stability. Since it’s a 
read-only medium, you can’t accidentally 
format a disk or eliminate data from it 
(though judicious application of solvents 
or abrasives will rerider data unreadable). 


Since the data is protected by tough poly- 
carbonate plastic and read by a laser that 
never touches the surface of the disk, it’s 
immune to head crashes or magnetic 
anomalies. Since the disk is portable, you 
can remove it from the player and store it 


■ Speak with any 
CD-ROM guru and 
you’re likely to feel 
ashamed that you don’t 
have your player yet. 

The information density 
creates major advantages. 


under lock and key wherever you prefer. 
And until huge, cheap erasable media 
come along, the major piracy problem is 
the larcenous soul who d^ides to sboll out 
the door with 500 expensive megabytes of 
data in a shirt pocket. 

And CD-ROMs can be replicated 
cheaply. Creating one can be a bit pricey 


(the major outlays are for retrieval soft- 
ware licenses arid data preparation, but 
mastering fees themselves can now be as 
low as $2,500). Once the disk is mastered, 
any CD plant can chum out copies for 
about two bucks apiece. On a cost-per- 
byte basis, that’s by far the cheapest deliv- 
ery system available. 


THE FLIP SIDE So with all that going 
for it, why isn’t there a CD-ROM player 
on your desk? Why do industry predictions 
continue to outstrip reality by a substantial 
margin? 

For openers, there’s the price of entry: 
Since the introduction of CD-ROM, the 
cost of players has been slow to drop, in 
large measure because of the weak dollar 
(all CD-ROM players are made overseas), 
in part because of small production 
tuns — and in part, say many observers, 
because of oligopoly. 

Hardware manufacturers claim that 
CD-ROM players require greater manu- 
facturing precision than ultracheap CD au- 
dio players can offer. CD-ROM players do 
include extra error correction circuitry, as 
well as an interface card to link up with the 
computer. But an examination of these all- 
but-empity half-slot cards and a cursory 
glance at the machines indicates that 
there’s plenty of profit in the boxes. The 


j 


I 
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limited number of manufacturers — Hita- 
chi. Philips, and Sony hold most of the 

market share — clearly tends to limit com- A CD-ROM HARDWARE PRIMER 

petition and prevent the unseemly price 

wars that slashed profits in the CD-audio V™* decide to join the small mote control for CD-audio, 

battlefield. Today a typical drive lists for V,/crowdofCD-ROM users, the rest is If you’re your own boss, you may 

about $995 and sells for about $700 (even easy. First, you get a drive. Since perfor- want the option of listening to soothing 

lower in some hardware/software package mance specs are similar, limited by the music when you’re not using the drive 

deals); Steve Sieck of Link Resources sees CD-ROM format (for example, goosing for research purposes; if you’re someone 

the list price getting down to the $400 up access times by spinning the disk fast- else’s boss, you may want to keep temp- 

range by the end of 1 992. By comparison, er is verboten), the drives are differentiat- ration out of your Megadeth-bedazzl^ 

your local cut-rate electronics outlet will ed mainly by features and price. The ma- employee’s way. 

sell you a CD audio player for less than jor considerations: ■ Do you want a driye that uses a “cad- 

$200. ■ Do you want an inboard or outboard dy”? Some units let you open a drawer 

Price would probably be less of a prob- model? Inboard units generally fit into a and slap a disk into the drive. Others (in- 
tern were the disks erasable; a 600MB disk half-height floppy disk drive bay. Out- eluding most of the half-heights) require 

would be a godsend if only for backup pur- board units may be designed to sit under you to insert the disk into a small case 

poses. But when a device is limited to yourmonitororsimply house an internal- called a “caddy” before putting it into 

playing back “prerecorded” software, it style drive in a box. Space is the major the machine. Using the caddy can be an 

may be stigmatized as an interim solution. consideration. aimoying extra step; worse, naive users 

The inability to update a CD-ROM means ■ Do you want a proprietary or SCSI in- may shove disks into such machines 

that the information on it must not be terri- terface unit? If you’ve already got an without the caddy, producing potential 

bly time-sensitive; though some CD-ROM SCSI card or ate thinking about another service nightmares, ^me users, howev- 

subscription plans include periodic up- SCSI device, you’ll save a slot and a bit er, prefer to buy extra “caddies” and 

dates on floppies or on-line, those methods of cash by going SCSI, and you should store CD-ROMs in them permanently, 

can be cumbersome. For in-house use, later be able to hook the drive to a Macin- safe from potentially troublesome dust 

WORM optical drives (see “The Worm tosh if need be. and fingerprints. 

Turns,” PC Magazine, March 29, 1988) A proprietary interface will take up a Once you’ve got the drive, installing 
or the forthcoming magneto-optical erasa- slot in your PC but won’t go into a Mac. it is generally a matter of plugging a card 

bles (which recently gained fame via their Finding one for the Micro Channel may into an expansion slot, connecting a ca- 

inclusion in Steve Jobs’s NeXT machine) take some doing; to avoid bus-hogging, ble, and putting the unit where it belongs, 

are often a wiser choice. an SCSI interface may be the best way to Watch out for port address conflicts; with 

The situation is comparable to the intro- go, anyway. certain systems, you may have to move a 

duction of video disks. Despite their inher- ■ Do you want a drive with audio out- switch on the unit or ajumper on the card 

ent technical superiority, they were puts? ^me CD-ROM players (techni- and possibly change a parameter in the 

trounced by the advent of the VCR, which cally known to almost no one as ‘ ‘Option CD-ROM extensions as well, 

let the user create a personal video collec- A Drives”) can read CD-audio disks — After that, edit CONFIG.SYS to in- 

tion for the eost of blank tape. A CD-ROM and make it easy to listen to them by in- elude a DEV1CE= reference to the prop- 

version of Tandy’s announced THOR CD eluding a miniphone jack on the front er .SYS file (check the manual or 

(or a similar CD-compatible erasable for- and/or RCA aux-level stereo jacks on the README file for the proper syntax; it 

mat possibly waiting in the wings) could back. The nicest of these players have a differs slightly from drive to drive). Then 

instantly render today’s read-only players front-panel volume control knob for the edit AUTOEXEC.BAT to invoke 

obsolete — and at the same time broaden headphones. All other CD-audio ftinc- MSCDEX.EXE (again, syntax is criti- 

the market for CD-ROM. No one expects tions are performed by software, which cal, and if you use a lot of TSR software, 

this to happen soon. may be supplied with your drive; if not, you may have to experiment with loading 

Stand^ds, once a problem, are quickly check out CD-Play(see After Hours, PC order). Slap a disk in the drive, and half a 

firming up. The Philips/Sony “Yellow Magazine, September 13, 1988). No gigabyte of pure information will be at 

Book” of October 1983 laid down rules current riKidel offers a front panel or re- your fingertips. — Stephen Manes 

for physically storing data on CD-ROM ! ! 

but omitted any mention of a logical struc- 
ture for the data: files, directories, etc. In format, which Microsoft’s original CD- tance, in part because of the large installed 

the earliest days of CD-ROM, virtually ev- ROM extensions, introduced in 1987, base of machines that do not yet have the 

ery disk used its own proprietary format could read. The more recent ISO (Interna- revised MS-DOS CD-ROM extensions 

and came with software that could read it. tional Standards Organization) 9660 for- that will read such discs (see the sidebar 

The High Sierra conference held in No- mat, based on High Sierra but with sKght “Microsoft CD-ROM Extensions: CD- 

vember 1 985 developed a standard logical differences , has been slower to gain accep- ROM as Just Another Disk Drive”) . 
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STATGRAPHICS 


INCOME VS SAVINGS ANALYSIS 

VIA INTEHACTIVE OUTLIER REGflESSIOH 


INCOME VS SAVINGS ANALYSIS 

VIA INTERACTIVE OUTLIER REGRESSION 
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Select the fx^nts you want to remove from your 
regression tttodel. . . 


. . . Then press F6 to refit the model and 
recalculate the statistics. 


Because “Statistical Graphics” 

Is Better Than Just Statistics and Graphics 


Most of today's PC statistical 
packages give you all the 
statistics you’ll ever need. Some 
even give you a few graphics. But 
only STATGRAPHICS from STSC 
gives you integrated statistical 
graphics in an environment you 
control. 

UnfqiM "Wlwt irintaractfvlty 

STATGRAPHICS lets you explore 
data relationships fully, 
producing higher qualify, more 
timely solutions. Define your data 
and assumptions, run the 
procedure and review the results, 
modify data and assumptions 
repeatedly and take another 
look— and another. All without 
leaving the procedure or making 
permanent changes to your data. 


hdegrated StaOetlcal Graphicm 

Coupled with STATGRAPHICS’ 
interactive environment are over 
50 types of graphs— traditional 
pie and bar charts, histograms, 
3-D line and surface plots, qualify 
control charts, and more. All are 
integrated with the procedures 
so that they can be displayed 
Instantly and modified 
repeatedly. 

Query data points, do on-screen 
forecasting and model fitting, 
overlay graphs, or zoom-in on any 
area for a closer look. With 
flexibility like that, you can spot 
and investigate visual trends in 
your data— trends you may have 
missed if you look^ only at the 
numbers. 



A wide variety of graphs supported on over 100 displays, printers and 
plotters, Inrriuding the new IBM PS/2^" Series. 


Over 2B0 StaOeUc a l Procedure* 

• Direct Lotusi’and dBASE* 
interfaces 

• ANOVA and regression analysis 

• Experimental design 

• Qualify control procedures 

• Multivariate techniques 

• Nonparametric methods 

• Exploratory data analysis 

• Forecasting, time series 
analysis, and more. 

STATGRAPHIC8- 
The Beet Way to Do Stati s tic *! 
Put the power of STATGRAPHICS 
to work for you today— all for only 
$895*. For our free convincer kit or 
the name of a dealer near you, call 

(800) 592-0050 ext 200 

In Maryland, (301)984-5123; 
Internationally, (301) 984-5412. 
Telex 898085 STSC ROVE 


STSC, Inc. 

2115 East Jefferson Street 
Rockville, Maryland 20652 


*Sugge8ted retail price In U.S. and Canada. 
International prices vary. Available through 
dealers and distributors worldwide. 
STAT8RAPHICS, Lotus, and dBASE are 
registered trademarks of Statistical Graphics 
Corporation, Lotus Development Corporation, 
and Ashton-Tbte, respectively. 
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Get the Most Out of Us! 

Join PC MagNet and have instant access to 
PC Magazine's utilities and editorial staff. 


PC MagNet is PC Magazine’s on-line information service, 
which is administered by CompuServe. X12.50 per hour lets you: 


Download any ol PC Magazine's utilities 
Download files from the Forum data libraries 
Talk to editors and columnists 
Tell Dvorak and Zachmann how you really feel 


• Trade tips with Charles Petzold or Ray Duncan 

• Search for back articles on-line 

If you already have a CompuServe account, simply 
enter GO PCMAGNET at the ! prompt 


ONE CALL GETS YOU STARTED! 

Si^ up on-line at no additional charge. 

1 . To subscribe, set your modem lo: 300 or 
1,200 bps. 7 data bits, even parity, 1 stop 
bit and full duplex. Call one of the num- 
bers listed; 

Anaheim. CA (714) 520-9724 

Atlanu, GA (404)266-7014 

Baltimore. MD (301)254-7113 

Boston. MA (617)542-1796 

Chicago. IL (312)693-0530 

Cleveland. OH (2l6) 771-6860 

Dallas. TX (214)953-0212 

Detroit. Ml (313)255-9207 

Houston. TX (713) 462-0202 

Los Angeles. CA (213) 739-8906 

Miami. FL (305)266-0231 


Minneapolis, MN (612) 342-2207 

New York. NY (212)422-8820 

Newark. NJ (201)624-6565 

Philadelphia. PA (215)977-9758 

Pittsburgh, PA (412) 391-7732 

San Diego, CA (619) 283-6091 

San Francisco. CA (415)956-4191 

Seattle, WA (206)241-9111 

St. Louis, MO (314) 241-3102 

Washington. DC (202)388-4280 

(Note: After you have become a member, 
you can locate a local telephone access 
number, or 2,400-bps service, by typing 
GO PHONES at the! prompt.) 

2. When you receive a Connect or Carrier 
Detect^ message, enter Ctrl-C. 

3. At the HOST NAME prompt, enter CIS. 


4. At the USER ID prompt, enter 177000, 
5000. 

5. At the PASSWORD prompt, enter 
PC'MAGNET. 

6. At the Enter agreement number prompt, 
enter Z10D8902. 

7. Register your name and enter your 
VISA, MasterCard, or American 
Express account number. 

8. Your personal User ID number and 
Password will be displayed at the end of 
the subscription process. Hease record 
them in a secure place. 

9. A new password will arrive in the mail 
within 10 days to confirm your subscrip- 
tion. 

There are no connect charges for PC Mag- 
Net during the subscription process. 
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MICROSOFT CD-ROM EXTENSIONS: 
CD-ROM AS JUST ANOTHER DISK DRIVE 


T he major standard for accessing CD- 
ROM devices from DOS is the Mi- 
crosoft MS-DOS CD-ROM extensions 
(MSCDEX). Microsoft's original ver- 
sion worked only with High Sier- 
ra-format disks; the recently released 
Version 2.0 can read late-model ISO 
9660-format disks as well . 

To get the extensions mnning, you 
use CONFIG.SYS to invoke a 2K to 8K 
.SYS file specific to your drive. The ex- 
tensions are in a program called 
MSCDEX.EXE that you’ll generally in- 
voke via AUTOEXEC.BAT; it remains 
resident and eats another 28K of RAM. 
By using the proper parameters, you can 
install as many CD-ROM drives as you 
have drive letters left. After that, you can 
access your CD-ROM drive precisely as 
you would any other — except that it’s 
read-only. CHKDSK the drive, and 


you’ll leam that you “Cannot CHKDSK 
a Network Drive. ’’ Do a DIR, and you’re 
likely to see many megabytes of storage 
but “0 bytes free” — a convention that 
Microsoft adopted under the theory that 
even though there may well be free bytes 
on the disk, there’s not a blessed thing 
you can do with them. 

To network CD-ROM drives, you’ll 
need more than just the extensions. On- 
line Computer Systems (20251 Century 
Blvd., Germantown, MD 20874) offers 
software called Opti-Nel that lets you ac- 
cess CD-ROM drives over most Net- 
BIOS-compatible systems. Price varies 
depending on the number of users in- 
volved; acquiring site licenses for the 
CD-ROM software is up to you. 

You can’t buy the CD-ROM exten- 
sions directly from Microsoft; like the 
various versions of MS-DOS, they’re li- 


censed by and available from hardware 
manufacturers and selected vendois. If 
you’ve got the old version of the exten- 
sions, contact the vendor of your drive 
for an upgrade. Good luck. 

Some bad news: at this writing, the 
CD-ROM extensions don’t woik with 
OS/2 (not even in the Compatibility 
Box), a real shame for OS/2 developers 
who might otherwise clutch Program- 
mer’s Library to their bosoms. In fact, 
there’s no OS/2 support whatsoever for 
CD-ROM drives, though Microsoft 
promises it will arrive one of these days. 

More bad news; the CD-ROM exten- 
sions don’t work with DOS 4.0, either. 
And if you want to use them with Micro- 
soft Windows, you’ll have to install your 
program as an old (full-screen) applica- 
tion. What was that about “compatibil- 
ity,” anyway? — Stephen Manes 


Disk performance is another potential 
difficulty. CD-ROM uses the same disk- 
spinning mechanism found in a standard 
CD player — a mechanism originally in- 
tended for digitized music, reading one bit 
after another sequentially and only rarely 
performing random accesses. Result: the 
average access time of a CD-ROM player 
can range from 400 ms. to 1 ,(X)0 ms. (a 
full second!) — between 20 and 50 times 
slower than a typical hard disk. But once 
the head is properly positioned, it can read 
and transfer data at a respectable 1 50K per 
second — still only about a fourth the rate 
of a typical hard disk, but roughly five 
times faster than a floppy. One important 
aspect of data preparahon for CD-ROM is 
therefore to store the information on the 
disk in a way that minimizes time-consum- 
ing seeks and maximizes sequential reads. 

Individual CD-ROMs are simply too 
small for many applications. When it 
comes to mass storage, “large” numbers 
begin to look tiny in a hurry: the 10MB 
PC-XT hard disk is Exhibit A. In practice, 
the CD-ROM’s stated 660MB capacity 
may shrink by one-third to one-half if the 


data is indexed extensively — as it general- 
ly must be to maximize performance. And 
that "whopping” 660MB .shrinks still fur- 
ther in the world of color bit-mapped 
graphics, where a single 640 by 480 by 1 6- 
color bit-mapped image requires more 
than half a megabyte of storage. 

The storage limitations are being at- 
tacked via hardware (multidisk “jukebox- 
es” and/or networked drives) and by soft- 
ware (data compression and/or multidisk 
databases). A combination of both rrreth- 
ods is likely to be in the cards as CD-ROM 
matures. The DVI standard, for example 
(see the sidebar “CD-ROM and VUI: Iro- 
retta Swit vs. the A> Prompt"), directly 
addresses the software compression is- 
sue — with .some spectacular results — but 
is still a long way from becoming a part of 
the average user’s hardware arsenal. 

WHAPS OUT THERE Publicly avail- 
able CD-ROM software at the moment is 
primarily a repackaging of large quantities 
of data that’s available in other formats, 
print or on-line. Much of it is data in the 
public domain, supplied by the govern- 


ment, and is therefore free from royalty 
fees. But value is added by the conve- 
nience of the CD-ROM medium itself and 
by software — mapping software, for ex- 
ample, that allows you to hook in to mas- 
sive demographic databases, or a program 
that can quickly show you the titles of all 
72 books published by Stephen King be- 
tween January and March 1986. 

The variety of information available on 
CD-ROM keeps growing by quantum 
leaps. The library market has been quick- 
est to embrace CD-ROM technology (and 
owns the greatest number of CD-ROM 
players), and it has been rewarded with the 
most titles. Still, a quick browse through 
The CD-ROM Sourcebook ($525 from 
DDRI, 6609 Rosecroft Place, Falls 
Church, VA 22043) reveals a range of ti- 
tles spanning a General Motors parts cata- 
log, Italian tax law information, a tele- 
phone directory encompa.ssing all of New 
York State and New England, 2 years’ 
worth of the Daily Oklahoman, the Regis- 
try of Mass Spectral Data, the venerable 
Medline medical database, UMI’s Disser- 
tation Abstracts, and hundreds more. 
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■ CD-ROM LIBRARIES 


CD-ROM AND VUI: 

LORETTA SWIT VS. THE A> PROMPT 



N o DOS prompt. No Mac desktop. 

Instead, your computer greets you 
in the morning with the beaming face of 
Alan Alda or Loretta Swit, cheerfully 
asking, “What can I do for you, Aloy- 
sius?” When you say, “Check the 
mail,” the Sesame Street postman kindly 
obliges. 

Wonderful? Horrible? Well, some- 
thing like it might just be the next step be- 
yond the “Gooey” (GUI) graphical user 
interface offered by the Macintosh and 
Windows. Some visionary folks at com- 
panies like Lotus suspect that what peo- 
ple may really want instead is a TV-like 
“Vooey” (VUI) — video user interface. 
And they suspect that the compact disk 
might be the vehicle that takes us there. 

VIDEO APPS Video capabilities are 
actually included in every CD audio disk. 
Unfortunately, the 24MB of “subcode” 
that can be stored on any l-hour CD 
amounts to roughly a single low-resolu- 
tion TV picture every 7 seconds; decod- 
ing equipment is so rare that few audio 
disks bother to include video at all. 

The newer CD-V (CD-Video) won’t 
have much impact on computer applica- 
tions. CD-V is a Philips/Sony-designed 
consumer product specifically intended 
for 5-minute noninteractive “video sin- 
gles” playable on “Combi” CD-Laser- 
Disc players. Disks are available now; 
they have not exactly set the entertain- 
ment world on fire. 


Then there’s CD-I (CD-Interactive). 
This Philips/Sony standard is intended 
primarily as a consumer product: a 
“closed system” with a built-in micro- 
processor plus a pointing device (joy- 
stick, mouse, whatever) for user input, 
and cables to hook the thing up to a TV 
set and stereo system. The “Green 
Book” specs for CD-I players require a 


Motorola 68000 series chip and RTOS 
(Real-Time Operating System, a variant 
of OS-9) in ROM. The goal: interactive 
video applications, complete with text, 
graphics, audio, and limited anima- 
tion — for the computerless masses. 

But the recent joint announcement of 
the CD-ROM XA format by Philips, 
Sony, and Microsoft brings the computer 


CD-ROM VS. OTHER FORMATS The 

main advantage of a CD-ROM over its 
print counterpart is the greater ease of 
searching it — and the ability to capture and 
process the results of a search. R.R. 
Bowker’s Books in Prim Plus, for exam- 
ple, goes beyond its print counterpart by 
offering^ complex Boolean searches on 
multiple fields — and then goes even fur- 
ther, letting the user generate a book order 
(either on paper or on-line) from what was 
found. Microsoft Bookshelf pops up to let 


you paste a quote from Bartlett’s Familiar 
Quotations directly into your word proces- 
sor (complete with a copyright notice that 
you may delete at your own discretion); if 
you’re willing to tolerate some very long 
waits, you can even turn its dictionary into 
the world’s greatest thesaums simply by 
searching for words in the definition 
field — something that has never before 
been possible. 

So far, however, CD-ROM versions of 
print media tend to omit graphics-based in- 


formation: for example, Grolier’s New 
Electronic Encyclopedia includes none of 
the photos or diagrams of the paper edi- 
tion — largely because many libraries (the 
product’s target market) are unequipped to 
display such images. And formatting of 
tabular and other exotic material can be- 
come so complicated that tome databases 
simply omit it. 

The main advantage of a CD-ROM da- 
tabase over an on-line counterpart is the 
ability to disseminate it freely. A public li- 
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back into the picture by bridging some of 
the distinctions between CD-ROM and 
CD-I. Like CD-I, CD-ROM XA will 
employ “FM quality” ADPCM (Adap- 
tive Differential Pulse Code Modulation) 
audio — an efficient encoding method 
that uses “delta compression” to record 
changes in pitch and volume rather than 
represent them absolutely. The audio can 
be interleaved with other data, enabling 
high-quality sound to play in sync with 
what's happening on-screen. And like 
CD-I, the CD ROM-XA standard will in- 
clude a 640 by 480 resolution mode with 
256 colors out of more than 1 6 million in 
a color lookup table scheme. 

Most significantly, the CD-ROM XA 
announcement states that retrieval soft- 
ware “for each target system” can be 
stored on-disk. Therefore, some (but not 
all) CD-I disks should play in an MS- 
DOS CD-ROM XA drive, and some XA 
disks should play in a CD-I machine. The 
upshot: Microsoft, which once seemed 
shut out of CD-I entirely, now appears to 
be deeply involved with it. 

Still, you’ll probably have to shell out 
for at least a new adapter card and per- 
haps a whole new CD-ROM player with 
special circuitry to decode the audio and 
video on CD-ROM XA disks. And so 
far, CD-ROM XA is still only an an- 
nouncement of an agreement that a stan- 
dard will be developed. Players may be a 
long way down the pike. 

As they are in the CD-I world. Philips 


brary may be wary about incurring expen- 
sive on-line fees for every customer who 
steps through the door; once a CD-ROM 
version of the database is in place, there's 
no additional fee for unlimited use. 

FINDING THE NEEDLE Occasionally 
the data on a CD-ROM disk is supplied in 
raw form — simple ASCII or other stan- 
dard-format files designed to be accessed 
via normal DOS techniques. Far more of- 
ten, the data comes with search-and-re- 


sees industrial-model (read: expensive) 
CD-I machines in June 1989 and con- 
sumer versions for early 1990, but skep- 
tics note that’s already 2 years behind 
schedule. And CD-I and XA both have 
serious drawbacks when it comes to pic- 
ture quality. Computer animation and 
still photos should look fine, but at best 
the CD-ROM’s slow data transfer rate 
(pronounced “bandwidth” in this con- 
text) lets CD-I refresh a full screen of 
TV-quality video no more than 1 .5 times 
per second — '/» of the TV-standard 30 
frames. By drastically reducing the size 
of the TV window, CD-I can offer a fair 
simulation of TV video — but it’s kind of 
like squinting at a Watchman in the mid- 
dle of a projection TV. 

GE/RCA’s DVI (Digital Video Inter- 
active) technology directly addresses the 
bandwidth problem. DVI uses delta and 
ADPCM techniques, but its special forte 
is asymmetric compression. During the 
off-line preparation of a CD-ROM, the 
DVI process requires about 3 seconds of 
a powerful Meiko parallel-processing 
number-cruncher’s time to compress 
each image frame at a staggering 120:1 
ratio. But at playback, everything hap- 
pens in real time: the powerful (12.5 
MIPS) DVI chip set decompresses the 
image on the fly. The result: up to 72 
minutes of full-screen, full-motion digi- 
tal video (at a resolution of 256 by 240, 
with 16 million colors) can squeeze onto 
a single standard CD-ROM. 


trieval software that makes it relatively 
simple to find the 2K needle you’re look- 
ing for in the half-gigabyte haystack. 

ReUicval software can be as important 
as the data it supports. Using the software 
that comes with a CD-ROM database is of- 
ten the only way to even examine the data, 
which may well be stored in encrypted 
form and decrypted on the fly. The soft- 
ware largely determines how you can ac- 
cess the data (full Boolean searches. Bool- 
ean with wildcards. Boolean with 


Fully digital video can be manipulat- 
ed with ease — as the gasps of amazement 
at DVI demonstrations attest. Truly in- 
teractive TV lets you use a joystick to 
“look around” in any direction and 
“walk” at a speed you control. “Syn- 
thetic” video lets you overlay photo- 
graphic textures and colors onto 3-D 
mrxlels of rooms arxl furniture. And DVI 
offers much more, including on-the-fly 
“exact reproduction” compression for 
high-resolution graphics and a 10-frame- 
per-second “edit-level” mode for video 
development. 

DVI’s major obvious drawback is that 
you need a DVI system to decode its 
disks. DVI is now available only as a 
three-board set for standard 1 6-bit PC AT 
slots: one for video, one for audio, and 
one to control a CD-ROM drive arxl joy- 
stick. Currently in beta testing, the 
boardset is expected to roll out to the pub- 
lic for $7,000 to $I0,0(X) (depending on 
configuration) in first quarter 1989. De- 
velopment software and support are like- 
ly to run another $15,(X)0. It’s fair to 
guess that developers of high-end inter- 
active video applications will be the ma- 
jor DVI pioneers. But increasing integra- 
tion could bring prices down fast. 

And who knows? If DVI chip sets be- 
come as common as EGAs and Radar 
O’Reilly starts butting in and offering his 
assistance as you get up for your coffee 
break — well, don’t say we didn’t warn 
you. — Stephen Manes 


proximity, and just plain browsing are 
among many possible options) and what 
you can do with the data you find — paste it 
into your reports, save it to a disk file, send 
it to the printer, or keep it on the screen in a 
window while you do more exploring. 

The quality of retrieval software varies 
tremendously. ALDE’s Pravda database 
takes eons to load and seems ridiculously 
primitive; Lotus’s Bluefish retrieval soft- 
ware, supplied with its databases, works 
much faster and offers a far slicker inler- 
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days before Christmas, 

and all through the offices, many creatures 
were stirring, even the bosses. Year-end figures were 
wrung by the accountants with care. In the hopes 
that black ink would somehow appear there. 


□ Vh" format available from us. Specify 
when ordering. 

S package indudes both 5V4'' arKl Vh" 
disks. 

H format available from manufacturer by 

request. Call us for details. 

CP— copy protected; NCP— not copy-protected. 

SOFTWARE 

We only carry the latest versions of products. 
Version numbers in our ads are current at press 
time. 


Aldus ... NCP 

□PageMaker 3.0 call 

Alpha Software ... NCP 

□Advanced Keyworks 1.0 $175. 

SAlphaWorks I.OC/nAsgrafBdpactegej 115. 

DALPHAJ\hTee^.0(dB3filecompatibie). . . . 219. 
American Small Business Computers 

□Design CAD 3. UA/CP; 159. 

□Design CAD 3D 1.1 rWCP) 159. 

Application Ibchniques ... NCP 

0PizazzPlus1.12 75. 

AshtorvTate ... NCP 

□dBASeiV 1.0 call 

□Sign Master 5.11 159. 

□Byline 1.0 199, 

□RapidFile1.2 219. 

□Digram Master 5.02 219. 

□Chart Master 6.21 239. 

®Map Master 6.0 239. 

SMultiMate Advantage I1 1 .0 299. 

□Master Graphics 1.0 299. 

□Draw Applause 1.0 309. 

□Framework III 1 .0 459. 

Autodesk 

BAutosketch Standard 1 .04 55. 

BAutosketdi Speed Enharx»d 1.04 65. 

Barron’s ... CP 

BSfi^ (Test preparation program) 35. 

Best Programs ... NCP 
□Label Master 3.1 (mailing label program) . . . 29. 

□Report Manager 5.0 199. 

□Rxed Asset System 5.0 359. 

Bible Research ... NCP 

□The Word 4.2 (King James version) 159. 

□The Word 4.2 (New International version) . . 159. 
Bloc Publishing ... NCP 

□FbrmTool 2.01 55. 

□Form Filler 1.0 89. 

Borland Intemationai ... NCP 
□Turbo C Professional Pack (includes 

assembler) 169. 

□Turbo Pascal Professional Pack (includes 
assembler) 169. 


PC Connection 
Software Special 

through January 31 , 1989 

Lifestyle Publishing ... NCP 
19th Hole Special 

Lifestyle Publishing has put together a 
package to help improve every aspect of 
your golf game, including the bartending 
skills necessary for any serious visit to the 
19th hole. 

• Pinehurst 2 golf simulation— as dose as 
you can come without actually making 
the trip; it gives you all the hills and 
valleys, sand traps, water hazards, and 
trees and bushes for a real challenge 

• Golf Statkeeper— calculates driving 
accuracy, putting performance and 
keeps track of your scores to figure your 
own USGA handicap 

• Golf Doctor— teaches the important 
factors for great shot making and 
provides many tips on improving your 
game 

• Mr. Boston’s Bartending Guide— over 
1 ,000 drink recipes; catalogue your 
friends’ favorites 


19th Hole Special $79. 


SParadox OS/2 1.0 $479. 

□Prolog 2.0 99. 

□Turbo C 2.0 99. 

□Turbo Pascal 5.0 99. 

□Turbo Assembler & Debugger 1 .0 99. 

□Reflex 1.1 99. 

BSidekick Plus 1.0 135. 

HSprintl.O 135. 

BQuatlro 1.0 w/SQZIPIus 1.0 165. 

SParadox 2.0 call 

□Turbo Editor Toolbox 4.0 69. 

□Turbo Database Toolbox 4.0 69. 

BTurbo Basic Editor Toolbox 1.0 69. 

BTurbo Basic Database Toolbox 1.0 69. 

□Turbo Lightning 1.0 69. 

□Superkey 1.1 69. 

Bourbaki ... NCP 

□1DIR+2.11 49. 

Bridgeyvay Publishing ... NCP 

□FasTrax3.9 35. 

Broderbund ... CP 

□Print Shop 2,41 (includes Graphics Library 1) 39. 
□Memory Mate 3.01 fWCP; 45, 

Chipsoft ... NCP 

BTurboTax Personal/1040 6,0 45. 


For IBM Personal Computers exclusively. 


BState Packages Personal/1040 6.0 . . each $32. 
BTurboTax Proseries/1040 5.0 229. 

Chronos Software ... NCP 
BWho»What«When (people, projects, time) 119. 
Computer Associates ... NCP 

®SuperCalc5 1.0 319. 

Core International ... NCP 

□Corefast 2.0 95. 

Crosstalk Communications ... NCP 

□Crosstalk XVI 3.61 95. 

□Crosstalk MK.4 1.02 124. 

Dac Software ... NCP 

□Dac-Easy Payroll 3.0 59. 

□Dac-Easy Light 1.0 45. 

□Dac-Easy Accounting 3.0 59. 

Delrina Technology ... NCP 

BPerFORMI.O 159. 

Digital Research ... NCP 

□Gem Desktop 3.0 35. 

□Gem Draw Plus 2.01 189. 

®Gem Desktop Publisher 1.1 179. 

5th Generation ... NCP 

BFastback Plus 2.01 109. 

Fox Software ... NCP 

BFoxbase Plus2.1 (single user) 209. 

BFoxbasePlus386 2.1 319. 

Funk Software ... NCP 
□Sideways 3.21 (creates wide printouts). ... 42. 

aWorksheet unities 1.0 fJ-2-3uW/fies) 59. 

alnwordl.O 59. 

□Allwaysl.O 85. 

SNoteworthy 1.0 , 49. 

General Information ... NCP 

□Hot Line Two 2.0 57. 

Generic Software ... NCP 

□Generic CADD Level 1 35. 

BGeneric CADD Level 2 55. 

SGeneric CADD Level 3 1.05 109. 

□Level 3 Dot Plot 35. 

a3D Solids 2.2 189. 

sEstimator 159. 

□Basic Home Design 3.0 35. 

□CADD Starter Kit (contains Level 2, Home 
Design, Workbook tutoriai, & sampfe disk} . 89. 
Harvard Associates ... NCP 

BPC LOGO 4.0 59. 

Hayes ... NCP 

ESmartcom II 3.0 89. 

Hilgraeve Software ... NCP 

□HyperACCESS3.31 89. 

Individual Software ... NCP 

aTyping Instructor Encore 2. 13 26. 

□Professor DOS 2.51 (with Smartguide) . ... 33. 
□101 Macrosfor 1-2-3. WordPerfect, 
and others each 42. 

Intuit ... NCP 

®Quicken2.0 35. 



When inside my brain, 

there arose such a clatter, 

I boked up from rr^ keyboard to see what 
was the matter. Away to rry notepad I flew like a flash, 
to see what I'd done in Christmases past. 


Lotus ... NCP 

® Agenda 1.0 $289. 

□1 -2-3 2.01 (upgrade free to version 3.0) call 

□Hal 1.0 109. 

□Freelance Plus 2.0 345. 

raManuscript2.0 359. 

□Grap^writer 111.0 349. 

MEGA ... NCP 

□Managing Vbur Money 5.0 119. 

BAndrewTobias’ Tax 1040 special 

Meridian TechrM>logy ... NCP 

□CarbonCopy Plus 5.0 115. 

Micro Logic ... NCP 

□Tornado 1.8 55. 

Microlytics ... NCP 

□GOfer 1 .0 (text retrieval system) 45. 

OV^TCi(\r\6et 4.0 (electronic thesaurus) 35. 

MicroPro ... NCP 

□WordStar Professior^ Release 5 259. 

□WordStar 2000 Rus Rel. 3 (Personal Ed.) 259. 

Microrim ... NCP 

BR:BASEforDOS{version2.1) 449. 

SR. Base for OS/2 599. 

Microsoft ... NCP 

□Learning DOS 2.0 (for any DOS vers/onj ... 35. 

□Windows 286 2.1 69. 

®Windows286 2.1 w/Mouse 145. 

□Works 1.05 99. 

®Windows386 2.1 129. 

®V\tord4.0 209. 

0Chart3.O 259. 

®Excel2.1 (requires 80286/80386 CPU) . . . 319. 

SWord 4.0 Network Version 499. 

CD-ROM 

Bookshelf 1 .0 w/Amdek Laser Drive 799. 

Programmers Library 1.0 269. 

LANGUAGES 

□Quick BASIC 4.5 69. 

□QuickC 1.01 69. 

BMacro Assembler 5.1 99. 

BBasic Compiler 6.0 199. 

iBiPascal4.0 199. 

BFortan4.1 289. 

BC Compiler 5.1 299. 

BCobol3.0. .' 599. 

Nantucket Software ... NCP 
SClipper (Summer '87, d63 P/us comp/fed . 429. 
New England Software ... NCP 

sGraph-in-the-Box Release 2 75. 

□GB-Stal1.0 159. 

SGB Analytic 1.0 105. 

Nolo Press ... NCP 

□WillMakerS.O 35. 

North Edge Softerare ... NCP 

□Tinr)eslips III 3.3 119. 

Owl International ... NCP 

nGuide2.0 143. 


PC Connection 
Software Special 

through January 31 . 1989 

MECA ... NCP 

BAndrew Tobias' Tax Cut 1040 

A powerful partnership has developed to 
help you through this tax season, ^st 
Programs has teamed up with MECA 
Ventures to bring you Andrew Tobias’ Tax 
Cut. Some program features of this “early 
bird version” include: 

• Integration with MECA’s Managing >bur 
Money to bring you a complete finaixial 
system 

• Completely up-to-date with current tax 
laws 

• Final calculations are certified by an 
independent accounting firm before 
product is shipped to you 

• Free upgrade for this "early bird version” 
directly from MECA 

Andrew Tobias’ Tax Cut 1040 for 1988 
Taxes $49. 


Paperback Software ... NCP 

□VP-lnfo1.4 $65. 

□VP-Planner Plus 2.0 145. 

□VP-Expert 2.0 145. 

Paul Mace ... NCP 

□H/Test-H/Format2.0(harc/-c//sktoofe^ 49. 

□Mace Utilities 5.0 (DOS uW/tesJ 55. 

□Grasp 3.1 79. 

□Nvelope 1.01 29. 

PC Support Group ... NCP 

□Lightning 4.82 57. 

SLucid 3-D 1.22 89. 

Personics ... NCP 

□SmartNotes 2.0 49. 

□SeeMOREI.O 49. 

□Look&Link 1.01 59. 

□Ultravision 1.0 79. 

□©BASE 1.1 119. 

Peter Norton ... NCP 

SNorton Editor 1.21 39. 


1 - 800 / 243-8088 

PC Connection 

6 Mill Street 565M 

' Marlow. NH 03456 
603/446-3383 FAX 603/446-7791 


For IBM Personal Computers exclusively. 



SNorton Commander 2.0 $45. 

HAdvanced Utilities 4.5 79. 

BDan Brickiin's Demo Program 2 99. 

Quarterdeck ... NCP 

□DESQView2.2 79. 

□Expanded Memory Manager 4.2 39. 

Reference Software ... NCP 


□Grammatik III 1 .05 (electronic proofreader) 52. 
□Reference File 5.03 (pop-up DB manager). 49. 


Relay Communications 

□Relay Gold 3.0 149. 

Revolution Software ... NCP 

SVGA Dimmer (screen saved IS- 

SDJ (disk managed - ■ 39. 

SCruise Control 3.02 39. 

RIghtsoft ... NCP 

□Rightwriter3.0 54. 

Simon & Schuster ... NCP 

BProfessional Thesaurus 1.0 79. 

□Typing Tutor IV 33. 

Softlogic Solutions ... NCP 

□Software Carousel 2.02 49. 

□Disk Optimizer 4.01 (w/Data Guardian) ... 45. 

□©Liberty 1.1 119. 

□Cubit 2.02 45. 

□Double DOS 4.02 45. 

□Magic Mirror 1.0 59. 

SoftView ... NCP 

BTaxView (for 1988 taxes) sp^iai 

Softarare Group ... NCP 

□Enable 2.0 399. 

Software Publishing ... NCP 

SProfessional Plan 1.01 59. 

□PFSiFirst Publisher 2.0 79. 

BPFS.First Graphics 1.0 95. 

®PFS:First Choice 3.01 99. 

SProfessional Write 2.0 125. 

BProfessional File 2.0 189. 

SOffice Writer 6.0 259. 

SHarvard Graphics 2.1 309. 

SMarvard Graphics Accessories call 

SHarvard Project Manager 3.0 439. 

Spinnaker ... NCP 

□Resume Kit 1.0 25. 

□Eight-in-Or>e1.1 39. 

sSplashl.O 59. 

sPinstripe Presenter 1.0 115. 

Springboard ... NCP 

□Newsroom Pro 1.0 45. 

□Certificate Maker 34. 

aCtipArtl 19. 

BCIipArt2 25. 

BClipArt3 19. 

Symantec ... NCP 

BSQZIPlus1.11 59. 

B4Word2.0 59. 

SQ& A Write 1.01 119. 



ALL riEMS SUBJECT TO /W^iLABLITY PRICES SUBJECT TO CHANGE WITHOUT NOTICE 




The glow on the screen, 

told a tale sad but true. Id jbrgottm 
to get presents jbr people I knew! A modem for mother, 
Zork Jbr the kids. Flight Simulaior jbr the chkf, 
and a hard drive jbr Sid. 


SGrandview 1.0 $175. 

□Q & A 3.0 (database, word processor ) .... 209. 

□BreaW/ifOugh Timeline 3.0 349. 

BiSpreadsheet Analyst 2.5 89. 

HNote-tt Plus 1 .02 49. 

®ThinkTank2.4NP 115. 

fl4 Views 1.0 89. 

®Q&A Network Pak 1 .0 (requires O&A) .... 179. 
T/Maker ... NCP 

BScrapbook+ 1.0 79. 

oClicWfl Business Images 42. 

BCtickArl Holidays 42. 

BEPS (PostScript) Illustrations 79. 

TheXTREECo. ... NCP 

SXTREEProl.0 69. 

□Hot 4.0 95. 

TOPS ... NCP 

Flashcard (AppleTalk network card: 

1 year warranty) 169. 

NetPrint 2.0 (share pnntersj 119. 

TOPS 2.0 119. 

TOPS Repeater (extends network) 132. 

*naveling Software ... NCP 

Battery VNtetch 1 .0 (S'/p" only) 27. 

SLaplink Mac 1 .2 (Mac-PC transfer^ 79. 

®LaplinkPlus2.1 85. 

®Oesklink2.21 99. 

1hje BASIC, Inc. ... NCP 
□True BASIC 2.03 (now /nc/udes flunftrne). . . 57. 

BKemeny/Kurtz Math Series 32. 

BTrue Basic Libraries 32. 

Vericomp ... NCP 

®SoflBytes2.0 35. 

raSoftBytes 386 2.53 49. 

WordPerfect Coip. ... NCP 

SWordPerlect Library 2.0 69. 

□WordPeriect 5.0 255. 

BWordPerfect5.0Addit'l Network Stations. . . 84. 

BWordPerfect Office 2.0 269. 

BWordPerfect Office 1 .0 Addit'l Network 

Stations 84. 

aWordPerfect Network Server 5.0 349. 

aDataPerfect 299. 

aWordPerfect Ewcutive 129. 

Wordtech ... NCP 

□DBXL1.2 119. 

Xerox ... NCP 

□Ventura Publisher 2.0 call 

XyQuest ... NCP 


□XyWrite III Rus 3.54 w/A-la-Carte Menus . . 239. 

RECREATIONALTEDUCATIONAL 
Accolade ... CP (reqs. graphics brd.) 


BBubble Ghost 22. 

BMean 18 29. 

BHardball(6aseba//s^u/aften) 11. 


PC Connection 
Hardware Special 
through January 31 . 1969 
Intel ... 5 years 
Above Board Plus 512k 
Above Board 2 Plus 512k 
Above Board Plus I/O 512k 

Intel has introduced their new generation of 
memory expanaon products for the PC. XT, 
AT. and PS/2 Models 25, 30. 50. 50Z and 
60. Features include: 

• Above Board Plus and Plus I/O hold up 
to 8 Meg in one slot when used with the 6 

piggyback option 

• Above Board 2 Plus for PS/2 Models 50, 
50Z and 60 can use 256k SIMMs for 8 
Meg maximum 

• Full L/I/MEMS 4.0 support in hardware; 
compatible with Windows 2.x. DESQview, 
and OS/2 

• Switchless installation 


Above Board Plus 512k $419. 

Above Board 2 Plus 512k $469. 

Above Board Plus I/O 512k $519. 


BJe^dn\/e (driving simulation) $24. 

BJack NicWaus' 18 Greatest Holes 29. 

BGrandPrix 22. 

B4th&lr>ches 22. 

BroderburKl ... CP 

□Where in the World is Carmen SanDiego? . . 25. 
□Where in the USA is Carmen SanDiego? ... 25. 
□Where in Europe is Carmen SanDiego?. ... 29. 

BToy Shop 39. 

□Ultima IV 35. 

□Ultima V 39. 

Electronic Arts ... CP (reqs. graphics brd.) 

□Onenjn-One/Bird vs Jordan 29. 

BChuck ’yfeager's Right Simulator 32. 

®Chessmaster2100 35. 

BEarl Weaver Baseball 32. 

SEmpire 35. 

©Mavis Beacon Teaches Typing 35. 

SSentInel Worlds 39. 

©Grand Slam Bridge 45. 

Infocom ... NCP 

®Zork Trilogy 33. 

Lifestyle Publishing Group ... NCP 

©Golf Doctor (improve your gamej 33. 

□Golf's Best Pinehurst #2 (p/ay the besf) .... 12. 
©Golf Statkeeper (includes USGA 
Handicapper) 27. 


□19th Hole Special (3 Go/f programs above 
bundled with Mr. ^ton Micro Bartender's 

Guide) special 

□Mr. B^on Offtcial Miao Bartender's Guide $18. 

□Micro Video Companion 24. 

□Take Centred of Cholesterol 24. 

Microprose ... CP 

□F-19 Stealth Fighter (requ/resCGA or EGA) 39. 

□F-15 Strike Eagle (regu/res CGA) 22. 

OGmdhip (requires CGA or EGA) 32. 

Microsoft ... NCP 

□Right Simulator 3.0 (reqs. graphics brd .) ... 35. 

Parlor Software ... CP 

□Bridge Parlor (best Bridge simulation) 49. 

Sierra OrvUne ... CP 

(All require Hercules. CGA or EGA) 

©Leisure Suit Larry 25. 

©Space Quest II 33. 

©King’s Quest IV (572/(versk)r)) 33. 

©Manhunter 33. 

©Police Quest 33. 

©Police Quest II 33. 

©LeisureSuit Larry II 33. 

©Thexder 24. 

S3D Helicopter 33. 

Simon & Schuster 

©Star Trek: Rebel Universe 29. 

Sphere, IrK. ... NCP 

BOrtAer (shuttle simulation) 27. 

BGATD (submanhe simu/afcn) 12. 

©Tetris (add/cr/ngm/Pc/ teaser) 24. 

&faioon(F-16simulation. reqs. graphics brd.) 32. 

Spinnaker ... NCP 

□Sargon III (chess game) 15. 

□Kids on (ages 3 to 9) 19. 

□Pacemaker Gold (ages 3 to 8) 25. 

□KindercompGold(ages3to8) 25. 

□SAT Preparation Program 25. 

□Kidwriter Gold (ages 6 to 10) 32. 

□Homework Helper—Math(gractes 7*72) ... 32. 
□Homework Helper— Writing (grades 7-72) . . 32. 
Stone & Assoc. ... NCP (reqs. graph, brd.) 

©Algebra Plus (ages 73 to adult) 27. 

BMemoryMaster(ages2to6) 27. 

©MyLetters,Numbers.Words(2to6) 22. 

©S^nd Math (ages 7 to 76) 22. 

Sublogic ... NCP 

□Jet 2. 1 (requires EGA or C(3A) 33. 

□Scenery Disks each 15. 

□San Francisco Star Scenery Disk 18. 

□Japan Scenery Disk 15. 

The Leamir>g Company ... CP 

BMathRabbit(ages4to7) 26. 

BReaderRabbrt(ages4to7) 26. 

BWriter Rabbrt (ages 6 to 72) 26. 

XOR ... NCP 

□NFL Challenge 2.0 69. 
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It gave me great pain, 

There was so much to do! 

How could I possibly see this list through? 
When what to rry wondering eyes should appear, but 
PC Connection’s number big, bold, and clear. 


HARDWARE 

Manufacturer’s standard limited warranty period 
for items shown is listed after each company 
name. Some products in their line may have 
different warranty periods. 


Alloy ... 1 year 

Tape System/2 (for PS/2 iW/croChanne/J , . $299. 
Retriever/40 (for IBM AT & cx)mpatibles ) . . . 349. 
AST Research ... 2 years 

I/O Mini 2 C/S/P 89. 

SixPakPlus 64k C/S/P ('upgrades to 576k) 129. 
Advantage Premium 512k S/P 
(upgrades to 1 Meg or 2 Meg 

w/Piggyback) call 

Advantage 2 512k (for PS/2 Mode/s 50/60). call 
Advantage 2-386 (for PS/2 Mode/ 80) .... call 
RAMpagePtus286512k(forXT286/A7) .. call 
RAMpage! Plus MicroChannel 512k 

(for PS/2 Models 50/60) call 

Amdek ... 90 days 

LaserDrtve-1 (external CD-ROM Drive). . . 629. 
LaserDrive-2 (internal CD-ROM Drive) . . . 629. 

Compucable ... 2 years 

2- Position switch box 29. 

3- Position switch box 39. 

Cuesta ... 1 year 

Datasaver 400 Watt (standby power backup 
unit for the AT) 459. 

Curtis ... lifetime 

ACCESSORIES 

Curtis Clip CC-1 6. 

Disk Holder DB-1 (holds 50 5W disks ) .... 8. 
3’/2'' Disk Holder DB-2(/)0/ds up 40 d/sks) . 8. 

3V2'' Diskette Cleaning Kit CK-2 16. 

Printer Stand PS-1 18. 

Universal System Stand SS-3 25. 

Static Mat SM-2 25. 

Toolkit TK-1 25. 

DS-1 Switch Box (controls 2 printers) 33. 

CABLES 

Smartmodem-to-PC Cable EC-7 (9 Aaef). . . 17. 

Printer-to-IBM cable EC-6 (9 feet) 17. 

PS/2 Keyboard Extension Cable EC-9 .... 25. 

Keyboard Extension Cable EC-2 25. 

SURGE SUPPRESSORS 

Safestrip SP-3 (6 outlets; 1 year warranty ) . . 21 . 

Filtered SafeStrip SPF-3 21 . 

Diamond SP-1 (6 outtete) 29. 

Emerald SP-2 36. 

Diamond Plus SP-1 Plus 41. 

Sapphire SPF-1 45. 

Ruby SPF-2 (6 outtete; EMI/RFI filtered; 6 ft 

cord) 55. 

Ruby-Plus SPF-2 Plus (w/FAX & modem 
protection) 69. 


PC Connection 
Software Special 

through January 31. 1989 

SoftView ... NCP 
ETsxView for 1988 Taxes 

Be prepared to face this tax year head on 
with SoftView's TaxView. See your tax form 
right on your PC screen. All calculations will 
be done automatically for you. And if you 
have a question, simply consult with the IRS 
instructions which are right on your screen. 
Other features include: 

• Prints entire form with alt data 

• Links and updates all forms on each 
change 

• Imports text files from spreadsheets, 
databases, and accounting programs 

• Includes tax planner 

• Supports over 75 IRS forms and 
schedules 

TaxViewfor 1988 Taxes $69. 


DCA ... 1 year 

Irma 2 (3270 emulation board) $729. 

Irma 2 Micro Channel (for PS/2 Models 
50/60/70/80) 729. 

Epson ... 1 year 

We are an authorized Epson Service Center. 

FX-850 (80 col., 264 cps, 9 pin) call 

FX-1050(136col.. 264cps.9pin) call 

LQ-500 (80 CO/., 180 cps. 24 pin) call 

LQ-850printer(80co/.,264cps.24p/h) . . call 
LQ-1050 printer (736 col., 264 cps. 24 pin) call 
LQ-2550 printer (136 col., 400 cps. 24 pin) call 
LX-800 printer (80co/.. 180cps, 9pin). . . . call 

Printer-to-IBM cable (6 feet) 15. 

Everex ... 1 year 

1200 Baud Internal Modem 79. 

2400 Baud Internal Modem 149. 

5th Generation ... 1 year 

Logical Connection 256k 479. 

Logical Connection 512k 539. 

Hayes ... 2 years 

Smartmodem 1200 299. 


1 - 800 / 243-8088 


PC Connection 

6 Mill Street 560M 

Marlow, NH 03456 
603/446-3383 FAX 603/446-7791 


Smartmodem 1 200B (with Smartcom II) $ 299. 


Smartmodem 1200B (hardware only). . . . 265. 

Smartmodem 2400 449. 

Smartmodem 2400B (wrfb Smadcom //) . 449. 

Hercules ... 2 years 

Graphics Card Plus 189. 

Network Card Plus(w/to TOPS DOS ) .... 339. 

IrjcdorCard 229. 

Intel ... 5 years 

2400B Modem (internal modem for 

IBM-PC/XT/AT) 249. 

2400B Modem 2 (internal modem for PS/2 

Models 50/60/80) 269. 

Inboard 386/PC w/1 Meg 699. 

Inboard 386/AT (Z)k (req. installation kit) . . 899. 
Inboard Installation Kit (spec^ computer) 139. 

Above Board Plus 512k special 

Above Board 2 Plus 512k special 

Above Board Plus I/O 512k special 

Connection Coprocessor (FAX board 

plus) 769. 

Optional 2400 Baud Modem for Connection 

Coprocessor 229. 

MATH COPROCESSORS 

60S7(forlBM-PC&XT) 105. 

8087-2 (8 MHz. for PS/2 Models 25 & 30) 149. 

80287 (for AT 8X7286) 165. 

80287-8 (for 8 MHz 80286 macbfoes) .... 239. 

80287-10 (for PS/? Modefe 50 8 60) 279. 

803B7 (for 16 MHz PS/2 Model 80) 439. 

80387-20 (for 20 MHz PS/2 Mocte/ 80). ... 499. 

Kensington Microware ... 1 year 
Masterpiece (wrto $75 rebate thru Dec.). ... 94. 
Masterpiece Plus (wrtb $75 rebate thru Dec.) 109. 
Keytronic ... 3 years 

101 Keyboard 99. 

101 Plus Keyboard (en/iariced/ayouf) 99. 

Kraft ... 5 years 

Three-button Joystick 33. 

High Speed Joysbck Adapter Card 25. 

AdapterCard/3-ButtonJcystick Bundle. ... 49. 

KYE International ... lifetime 

Dyna Mouse GM-6 Rus (w/Dr. Halo III) .... 54. 

L^itech ... lifetime 

Series 2 Mouse (for PS/2 50/50/70^) 65. 

HiREZ Mouse on/y) 89. 

Mouse w/Paint Show (bus or serte/) 95. 

Mouse w/LogiCAD (bus or serte/) 119. 

ClearCase Mouse (serte/ or7/y) 99. 

ScartMan (hand held scanner) 199. 

Microsoft ... lifetime 

Mach 20 349. 

Disk + Option (for Mach 20) 69. 

Memory + Option (for Mach 20) 339. 

Mouse with Paintbrush (bus or serra/) 109. 

Mouse with Easy CAD (bus or serteif) 125. 

Mouse with Windows/286 (bus or serte/) .. 145. 
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CaU 800/243-8088. 

I dialed that number. They got it aU straight. 

And I heard them exclaim as they resolved my poor plight, 
“Happy Holidays to ad, and to ad 
a goodnight.” 


MSC Technologies ... lifetime 

OmniMouse w/Designer Pop*up menus 

(senaior\fy: 1 yearwarranty) $57. 

PC Mouse II wIPC Paint+ (bus or serial) ... 89. 
PC Mouse II w/Autosketch (busorseriaQ ■ ■ 105. 

NEC ... 2 years 

Multisync Rus (960 X 720 max. /eso/ufwnj. 949. 
Multisync II (800x 560 max. resolution). ... call 

NSIL^Ic ... 3 years 

SmaiX'tGA (supports full VGA specs) 229. 

Orchid Technologies ... 2 years 

RAMquest2-Z0k 199. 

T\rry Turbo 2B6 (accelerator board) 289. 

ProDesigner VGA 319. 

RAMquestXtra 16/32 0k 339. 

PC Povver & Cooling Systems ... lyear 
REPLACEMENT POWER SUPPLIES 
Turbo Cooi 150 (run 25° ‘40° cooler) .... 129. 
Turbo Cool 250 Crun 25®- 30° coofer^ .... 169. 

Silencer 150 (84% no/serebt/cton^ 115. 

Silencer 200 (69% nose rec/uct^J 149. 

PC Support Group ... 1 year 
Breakthrough 286 Accel. Board (8 MHz) . . . 299. 
Breakthrough 286 Accel. Board (12 MHz) . . 449. 
Practical Peripherals ... 5 years 


1200 Baud Internal Modem (w/ProCommJ. 69. 


1200 Baud External Modem (m/m;) 79. 

P/Link (para/te///r7eex(ender/32k;) 109. 

Microbuffer Inline (par. print buffer/32k) 135. 

2400 Baud Internal Modem 151 . 

2400 Baud External Modem 181. 

Princeton Graphics ... 1 year 
UttrasyrK (supports CGA. EGA, VGAj , . . 549. 

Max15 Monochrome Monitor 269. 

Safe Power Systems ... 2 years 

Sate 250W (standby power backup) 249. 

Safe 425W(stend£y power backup) 369. 

Toshiba ... 1 year 

P321SL printer (80 col., 216 cps, w/tractor) 529. 

P35lSXPrinter(J32co/..360cps; 999. 

T1000 Laptop (80C88. 6.4 lbs.. 5 hr. battery) caW 
T1200 Uptop (80C86. 10 MHz. 20 Meg) . . call 

T1200HB Laptop w/Backlit screen call 

T1200F Laptop Dual Floppy System call 

T1200FB Laptop Dual Floppy System w/Backlit 

screen call 

T3100/20 Uptop (80286. 8 MHz. 20 Meg), call 
T3200 Uptop (80286, 12 MHz. 40 Meg) . . call 

T5100 (80386, 16 MHz. 40 Meg) call 

External SV*" Drive for Uptops 369. 

768k RAM Card for T1000 299. 

1 MegEMSCardforT1100+/T1200 499. 

Video? ... 5 years 

VEGA Deluxe (supports 640x480) 219. 

VEGA VGA (supports /u// VGA specs;. . . . 287. 

FastWriteVGA 399. 

VRAM VGA 529. 


DRIVES 

IOMEGA ... 1 year 

Dual 20 Meg Bernoulli Box (8"; $1679. 

20MegCarlrige(8"; 82. 

20MegTripak(8''; 244. 

Bernoulli II Single 20 Meg Internal (SW) . 767. 
Bernoulli II Dual 20 Meg External (S'/r";. 1659. 

20 Meg cartridge (5%"; 59. 

20MegTripak(5’A'’; 169. 

PC2Card 169. 

PC2B Card (boofabte card for PC0(r/A7). 229. 
PC4 Card (for PS/2 Model 50/60/70/80).. 299. 
Mountain Computer ... 1 year 
40 Meg Internal Tape Drive (XT. AT or PS/2) 379. 
40 Meg External Tape Drive (XT. AT or 


PS/2) 479. 

40 Meg External Tape Drive w/Power 

Supply (XT AT or PS/2; 569. 

Pius D^lopment ... 2 years 

Hardcard20Meg(49ms; 549. 

Hardcard 40 Meg (28 ms; 699. 


Passport (20 or 40 Meg removable drives) . call 

Seagate ... 1 year 

FREE PCTV* Hard Drive Installation Tape with 
the purchase of 20. 30 or 40 Meg Seagate 
drive for the IBM PC (not for AT). Specify Beta 


or VHS. 

20 Meg internal Hard Drive ST225 

(w/controller and cables. 65 ms) 299. 

30 Meo Internal Hard Drive ST238 

(w/controller and cables. 65 ms) 329. 

40 Meo Internal Hard Drive for AT (40 ms) 399. 
40 Meo Internal Hard Drive for XT 

(w/controller and cables. 40 ms) 469. 

40 Meo Internal HD ST25M for AT 

(28 ms; 469. 

80 Meo Internal HD ST4096 for AT • 

(28 ms; 689. 

TEAC ... lyear 

PC. XT 360k Drive (5V4" half-height) 89. 

720k Drive (3'/^" half-height, specif XT 

orAT) 95. 

1 .44 Meg Drive for AT (3’/?" half-height. 

includes Bastech software utilities) 125. 

Toshiba ... 1 year 

AT360kDrive(5»/i''ba//-be/g/7t; 89. 

AT 1.2 Meg Drive(5Vi'/ia//-he/gbf; 99. 


DISKS 

All disks have a lifetime warranty. 

5V4'' DS/DD Disks for PC & XT (360k; 


Fuji MD2D (10 disks per box) 12. 

Sony (70 d/sks per box; 12. 

Maxell MD2-D (70 d/sks per box; 13. 

Verbatim DataLife (70 disks per box) 13. 


SV4'' DS/High Density Disks for AT (1.2 Meg) 


Fuji MD2HD (70 disks per box) $22. 

Sony (70 d/sks per box; 23. 

Maxell MD2-HD (70 d/sks per box; 23. 

Verbatim Datalife (70 disks per box) 22. 

3V2" DS/DD Diskettes (720k) 

Sony (10 disks per box) 19. 

Fuji (70 d/sks per box; 19. 

Maxell (70 d»ks per box; 20. 

3 V 2 '' DS/HigK>Den8ity Diskettes (7.44 Meg) 

Sony (70 d/sks per box; 55. 

Fuji (70 d/sks per box; 55. 

Maxell (70 d/sks per box; 59. 

MISCELLANEOUS 

CompuServe 

CompuServe Information Service 24. 

Grolier’sOnLir»e Encyclopedia 19. 

Cables ... lifetime 

Smartmodem-to-AT cable (9 feet) 15. 

Parallel Printer cable (75 fee/; 19. 


OUR POLICY 

e We accept VISA and MASTERCARD only. 

• No surcharge added for credit card orders. 

e Mx/r card is not charged until we ship. 

• If we must ship a partial order, we never charge 
freight on the shipment(s) that complete the order (in 
the U.S.). 

a No sales tax 

a All US shipments insured; no additional charge. 

a APO/FPOorders shipped IstClass Mail. charged by 
weight. 

a Allowl week tor persor^artd company checks to 
dear 

a COD max. $1000. Cash, cashier's check, or mortey 
order. 

a 120 day limited warranty on all products. * 

a To order, call us Monday through Friday 9:00 to 9:00. 
or Saturday 9:00 to 5:30. \bu can call our business 
offices at 603/446-3383 Monday through Fnday 9:00 
to 5:30. 

SHIPPING 

Note: Accounts on net terms pay actual shippir>g. 

Continental US: 

a FOr monitors, printers, Berrxx/lli Boxes, computers, 
and hard drives, pay actual charges. CaU tor UPS 
2nd-Day & Next-Day-Air. 

a For all other items, add $3 per order to cover UPS 
Shipping. For such items, we automatically use UPS 
2nd-Day-Air at no extra charge if you are more than 2 
days from us by UPS grourxJ. 

Hawaii: 

a For monitors, pnnters. Bernoulli Boxes, and computers, 
actual UPS Blue charge will be added. For all dher 
Items, add $3 per order. 

Alaska arnl outside Continental US: 

a Call 603/446-3383 for information. 
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PC Presmts. 


You better not pout! 

fCause Santa Dos is coming to town.) 

H ere in the yuletide town of Marlow, NH (pop. 556), 
most of our neighbors have rather traditional 
ideas of holiday gift giving. For software, a nice 
new pair of red thermal underwear would be a real hearth 
warmer. Hardware? Well, a chainsaw might be really 
sharp. And, as for utilities, a telephone and running water 
would be welcome additions to some homes. Neverthe- 
less, being hip to the trendy tastes of the microcomputer 
age, our very presentable mascots are making sure that 
we're well-stocked with PC games and gadgets for the 
byte-bitten on your Christmas or Hanukkah list. 

It's a wrap! 

People often ask us why we go to 
such lengths to satisfy customers. 

Well, our Customer ^rvice Director 
thinks it's good business. Our Adver- 
tising Director thinks it makes good 
copy. Our mothers think it's their 
influence. But, actually, we give such 


nice (as opposed to naughty) service because of that 
famous list that Santa and his raccoons are making (and 
checking twice, we hear). But, frankly, we're a little wor- 
ried about companies who don't give toll-free support, or 
who charge your credit card before thq' ship, or who 
don’t ship backorders free, or who have developed any of 
those other naughty mail order habits. It’s lump o’ coal 
city lor those dudes. 

You’re gonna get what's coming. 

At our modest headquarters in the former Christmas Trees 
Inn in Marlow, we re frantically doing our last minute holi- 
day shopping. If you want to be on our list, just place an 

order of $500 or more by January 31 st, 
and you will get your very own sur- 
prise present from PC Connection! 
Specially programmed to self-destmct 
if opened before Chri.stmas. 

Just call 1-800/243-8088 or 
1-603/446-3.383, M-F 9:00 to 9:00: 
Saturday to 5:30. If you’re planning to 
visit please call ahe^. 



A surprise preseni which will no doubi feature our 
most gifted mascot. Offer not available to net accounts. 
One per customer. 
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■ CD-ROM LIBRARIES 


■ In the near future, 
we’re likely to see 
better retrieval software 
that includes more- 
sophisticated searching 
capabilities and improved 
support for graphics. 


face. Much of the software is unaccount- 
ably big — often requiring 512K of free 
RAM plus hard disk space for temporary 
fries created during searches. And the 
method and extent of irtdexing the soft- 
ware uses can be crucial. Microsoft Book- 
shea's greatest failing is its sluggishness in 
many operations; had it employed better 
data indexing techniques, it would have far 
less recourse to slow bmte-force searches. 

Retrieval-program interfaces vary at 
least as much as any others, forcing you to 
learn the idiosyncrasies of each particular 
package. The retrieval software some- 
times comes on floppy disk, requiring you 
to install it before you can get to work. 
Other packages place the software on the 
CD-ROM; access the program on the 
drive, and you’re ready to roll. 

WHAT IT COSTS CD-ROM pricing 
adheres to no common standard. In some 
cases — Microsoft Programmer’s Library, 
Microsoft Bookshelf, and Grolier’s New 
Electronic Encyclopedia come to 
mind — the disk may cost even less than the 
volumes it contains. But by no means al- 
ways; the $395 CD-ROM edition of the 
1988 Physicians' Desk Reference includes 
books that retail for a total of $131 when 
they’re not supplied on a complimentary 
basis, as they are to many physicians. 

Some CD-ROM pnducts come bun- 
dled with a drive in a “solution” package. 
Some are sold on a subscription basis: sign 
up and you get an annual, quarterly, 
monthly, or even weekly disk up- 
date — plus, in the case of Lotus’s CD/In- 


vestment package, daily updates on-line. 

Pricing of information otherwise avail- 
able on-litre is problematic for the provid- 
ers. On one ha^, they’d like to have you 
as a CD-ROM customer, particularly if 
you weren’t likely to access their on-line 
systems anyhow; on the other, they’d like 
you to keep mtming up those per-rtrinute 
charges. Fees of Lotus’s various One 
Source business products, for example, 
mn from $6,500 to $30,000 per atmum. 

In the short mn, CD-ROM is likely to 
become a major delivery medium for ap- 
propriate databases. In the near future, 
we’re likely to see better retrieval software 
that includes more-sophisticated searching 
capabilities and improved support for 
graphics. 

Further out, CD-ROM might just meet 
the predictions that it will spawn entire 
new genres of software. Microsoft’s recent 
joint announcement with Philips and Sony 
of support for the CD XA standard, with 
its compressed and interleaved audio for- 
mat and standard graphics formats, moves 
the industry closer to a day when such mul- 
timedia applications as a dictionary that 
can pronounce every wmd and display a 
picture for any definition are comiiKm- 
place. For now, half a gigabyte in your 
pocket will have to do. — Stephen Manes 

CD-ROM Science and 
Technical Reference Set 

With 7,300 articles, McGraw-Hill’s Con- 
cise Encyclopedia of Science & Technol- 
ogy offers thorough but brief explanations 
of most scientific subjects for a diverse 
group of professionals. Store this thick ref- 
erence work on a CD-ROM disk, add the 
publisher’s Dictiorutry of Sclent^ and 
Technical Terms, arrd what you have is the 
$325 CD-ROM Science and Technical 
Reference Set. 

Because you can access the dictionary 
without leaving the fincyc/opedra, it’spos- 
sible to look up a technical word or formu- 
la in a few seconds, then continue with the 
main text. And with the optional Docusys- 
tem graphics hardware, including a Wyse 
high-resolution monitor and card and the 
Reference Technology IPC-1 irrtage prr> 
cessing card (trot reviewed), you can view 
and print all the illustrations and symbolic 
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mathematical expressions found in the 
original books. 

THE BAD OLD DAYS Before you ac- 
cess any of the disk’s helpful information, 
fnst you must face an installation proce- 
dure that, with its documentation, may re- 
mind you of the bad old days of PCs. 
There’s an installation batch file for the re- 
trieval software, but it assurrres use of a 
certain directory on the C: drive. If you 
want to use a different directory name, the 
manual irrstructs you, of all things, to edit 
the installation batch fde with EDUN. The 
manual states that the C: drive must be 
used, but in this day and age it’s an urtrtec- 
essary restriction that takes the user plenty 
of ftddling to overcome. 

The manual appears to be a boiler-plat- 
ed generic manu^ for Reference Technol- 
ogy’s CLASIX Full Text retrieval soft- 
ware with some appropriate references to 
the McGraw-Hill disk inserted. The re- 
sult? It is rife with illogical or pooriy con- 
structed sentences and irraccurate explarta- 
tions. In the explanation of retrieval 
requests, some of the examples used — ap- 
parently from the generic part of the man- 
ual — don’t correspond to the Science and 
Technology disk. If entered as instructed 
in the manual, the searches will not find 
any trtatches. Other examples use substi- 
tuted words that are not consistent 
throughout the example, making them il- 
logical. 
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Mi-Craw-Hill’s CD-ROM Science and 
Technical Reference Set will highlight 
search words in color, as shown.in the 
lower portion of the screen. If you sec an 
unfamiliar word, a few keystrokes will 
take you to the dictiomryfor help. 


A 

ants 


tlian 


yae 

in 

ae 


transfers nass to a hotter and mich nore conpact objecti a degenerate uliite 
uarf or a sinilar body. A viscous disk surrounding the accreting star plays 
an important role. Uariable rates of nass transfer* variable viscosity* and 
continual interaction betueen the star* the disk* and t)ie stream lead to 
instabilities and eruptive events. In the nore violent cases* thernonuclear 
reactions at the surface of the accreting star are believed to be the source 
of the energy for a nova outburst. See NOUf^J UARIABLE STAR. 

Page 5 


I ESC exit; ENTER select* INS new.* PgUp/Pn scroll* ARROWS cursor^ * Hultipletiord I 


2 Binary star __ _ _ 

10 sup 9 D€ F (50 - 500 X 10 sup 6 DG C) and radiates nostly in x-rays. 

accretion - (astronl A process in uhich a star gathers noleciiles of 
interstellar gas to itself by gravitational attraction, (civ eng] 
Artificial buildup of land due to the construction of a groin* 
breakuater* dan* or beach fill, [geoll 1. Gradual buildup of land on 
a shore due to wave action* tides* currents* airborne material* or 
alluvial deposits. 2. The process whereby stones or other inorganic 
masses add to their bulk by adding particles to tlieir surfaces. Also 
ktioun as aggradation, [meteoroll The growth of a precipitation 
particle by tlie collision of a frozen particle (ice crystal or 
six)wflake) with a supercooled liguid droplet uhich freezes upon 
contact . 


OVER THE HURDLES These obsta- 
cles can be overcome, however, and once 
installed the retrieval software is suffi- 
ciently powerful. You enter search specifi- 
cations through a fill-in-the-blank screen, 
with specifications for full text, the title, 
and the author. Required words (AMDs) 
and words that must not occur (NOTs) are 
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CD.ROM Science and 
Technical Reference Set 
McGraw-Hill Book Co. 

1221 Ave. of the AmeTka.s 
New York. NY 10020 
(8001 2MC-GRAW 
Lett Price: $325 

Requires: 64(IK RAM. DOS 2.0 or later. 

In Short: Comhining two well-known scicn- 
lilic reference wraks. this package makes 
sense foranytme who uses these reference 
works often and needs complex search crite- 
ria or is required to iiworporate the informa- 
tion into computer documents. For less fre- 
quent users, the two books may be just as 
useful. 

CirrCLEanONRtADCRSEnviCtCAnD 


entered on separate lines, while all words 
entered on the same line without special 
delimiters are ORed. Unfortunately, sepa- 
rate lines in a search request can only be 
'Combined with AND, so the ORed words 
or phrases cannot exceed a single 76-char- 
acter line. 

You can also enter proximity and string 
searches right along with the rest, by using 
[] and delimiters to surround the appli- 
cable words. All the search methods can 
be combined, as long as they fit on a single 
screen, to create a complex request. 

A summary page with article titles and 
authors is subsequently displayed, and you 
select an individual article by entering its 
row number. A single command will take 
you to the page that contains the highlight- 
ed search words. FuiKtion keys will take 
you to the next and previous references or 
documents. And as for output, selections 
can be written to file or printer but only in 
plain ASCII: no special printer or display 
support is available for text. 

Finding any reference in this product is 
very quick: it took me less than half a min- 
ute to look up all references to “neutron 
star," look at a summary screen, select 
one reference, and display the full text. 


The main reason for the speed is that the 
full text of both books, including indexes, 
uses a scant 38MB of the CD-ROM disk. 
The bulk of the space used, 288 MB, is for 
the image files containing technical draw- 
ings and mathematical formulas. 

While these images are enormously 
useful to those with the optional hardware 
necessary to view and print them, they are 


■ McGraw-Hill’s product 
lets you look up a word 
in the dictionary, 
then continue in the 
encyclopedia’s main text. 


a waste of space to anyone else. It is unfOT- 
tunate that the vast space available on a 
CD-ROM disk could not have been filled 
with the full text of the IS- volume Ency- 
clopedia of Science and Technology, rath- 
er than the one-volume Concise edition. 
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CD-ROM LffiRARIES 


I 'p CD-ROM Libraries: Summary of Features 

' (Products listed in ascending price order) 


T raditionally. PC Magazine's Summary of Features table for a 
given product type is intended as a comparison, a quick 
reference to help you determine which products in a group offer the 
most attractive combination of features. But when It comes to mass- 
market CD-ROM data libraries, direct comparison is impossible: 
your choice will be determined entirely by your needs, not by the 
kind of features listed here. If you're looking for an index of 
magazine articles, for Instance, you couldn’t be expected to choose 
Grolier's New Electronic Encyclopedia over Wilson's Reader's 
Guide to Periodical Literature simply because the former offers the 
more sophisticated search parameters. 


Moreover, the accompanying retrieval software is most often written 
with one particular library— and one set of structural challenges — in 
mind. Overall, a more useful comparison is how well a package will 
senre you compared to existing print versions of the same 
Information — and how much K will cost when you figure in a compatible 
CD-ROM drive and interlace card. 


Microsoft 

Bookshelf 

Microsoft Corp 
S29S 


CD-ROM Science 
and Technical 
Reference Set 

McGraw-Hill 
Book Co 
S325 


The New Electronic Microsoft 
Encyclopodle Programmer's 

Grolier Electronic 
Publishing 
S395 


Library 

Microsoft Corp. 


Clip Art 3-D 
NEC Home 
Electronics Inc. 


Computer Library 

Ziff Communications 
Co. 


$395 


$695 


Includes MS-DOS CD-ROM extensions (MSCOEX) • 

I included None 


O 

None 


O 

None 


O 

None 


O 

None 


Monthly 


SYSTEM REQUIREMENTS 


DOS version 

3.1 or later 

2.0 Of later 

3.0 or later 

2.0 or later 

3.1 or later 

3.1 or later ^ 

Anilable RAM 

256K(512Kif 

memory-resident) 

640K 

S12K 

640K 

6A0K 

330K 

Compatible CD-ROM reodort 

Any using 

Any using 

Amdek Laserdek; 

Any using 

Any using 

Any using 


MSCOEX 

MSCOEX 

Hitachi 1502/3; 

MSCOEX 

MSCOEX 

MSCOEX 




Philips CM 100; Sony 






100. 5002. 6100 











RETRIEVAL SOFTWARE 

1 






Vendor 

Microsoft Corp. 

Reference 

Online Computer 

Microsoft Corp. 

Enabling 

Lotus Development 



Technology 

Systems 


Technologies 

Corp. 

locleded on compact disk 

• 

O 

O 

• 

• 

• 

Can be ran from compact disk 

• 

O 

O 

O 

• 

• 

Cao be run from floppy disk 

• 

O 

• 

• 

• 

O 

Can be run from hard disk 

• 

• 

• 

• 

• 

o 

Disk space required 

300K-G00K 

490K 

200K 

200K-700K 

1.14MB 

500K 

Recommended disk space 

300K 

570K 

512K 

300K 

1.14MB 

500K 

Requirts system Hie In CONFIG.SYS 

• 

O 

O 

O 

0 

• 

Uses runtime driver 

O 

• 

• 

O 

0 

O 

Settwaro-salactable driver 

o 

• 

• 

O 

O 

o 

DOS INTERFACE 

1 

Praspaelfiad search path 

• 

• 

• 

• 

• 

• 

Modifiatrio search path 

o 

• 

O 

o 

• 

0 

Path modifiable at search time 

o 

0 

o 

o 

• 

o 

Path included in path list file 

o 

• 

o 

o 

O 

• 


•-Mm O-No N/A-Not applicable: Clip An 3-D does not perform text or document retrieval. 
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The Original 
Oxford English 
Dictionary on 
Compact Disk 
Tri Star Publishing 

S950 

O 

None 


Reader's Guide to 
Periodical Literature 
H.W. Wilson 

SI. 095 

O 

Quarterly 


2 .1 or later 

3.1 or later 

640K 

640K 

Any using 

Hitachi 1502/3, 2500. 

MSCDEX 

3500: Philips CM100. 


CM201. CM210:Sony 


100B 


International 

H.W Wilson Co. 

ComputaprInt Corp 


O 

O 

O 


• 

• 

• 

• 

475K 

800K 

500K 

800K 

O 

O 

o 

• 

• 

• 


o 

• 

o 

o 

o 

o 

o 

o 


(continues) 


PC 


for those not using the images. 

Scientists, teachers, students, and oth- 
ers who need frequent access to scientific 
background material will find that the CD- 
ROM Science and Technical Reference Set 
affords quick access and easy searching 
through its standard texts. If you use these 
reference works often with complex search 
criteria or need to incorporate the infcHma- 
tion into computer documents, the CD- 
ROM makes sense. But if you’re a less fre- 
quent user, the two books may be just as 
useful. — Philip F.H. Rose 

CUp Art 3-D 

As near as 20 years ago, clip art was no 
more than some black and white images 
bound into small volumes and sold to inno- 
vative but less than talented graphic artists. 
Ten years ago that tradition migrated over 
to the rub-on transfer industry and re- 
moved the need for innovation: with $6 
and a blunt instrument you could ^ply in- 
nocuous pictoglyphs to any porous surface 
with no regard for propriety or taste. Fol- 
lowing the natural progression of things, it 
is not surprising that today $399 will buy 
you electronic clip art in megadoses from 
NEC — in the form of Clip Art 3-D — pro- 
vided that you have a computer and a CD- 
ROM reader handy. 

There’s always been a dichotomy in 
computer graphics, with the split falling 
between graphics images and graphics ob- 
jects. Images are two-dimensional and 
conform to what most of us call pictures. 
Objects are three-dimensional and are pro- 
duced by CAD or drafting software. Tradi- 
tionally, clip art belongs to the image cate- 
gory. NEC’s clip art, in contrast, is made 
up of more than 1 ,000 graphics objects. 

NEC has couched its entire retrieval 
system in Windows and includes a Win- 
dows/286 runtime package in case you’re 
not suitably endowed. Installation is no 
more complex than installing Windows, 
and NEC has borrowed the standard Mi- 
crosoft installer to do the job. 

The retrieval software itself is called 
Clip3D, which is NEC’s ad^tation of En- 
abling Technologies’ Pro3DIPC (“Up- 
wardly Mobile CADD,’’ PC Magazine, 
December 8, 1987). Pro3D really excels 
in object handling. Select any of seven 
available light sources and/or a variable 


degree of perspective, and you can view 
the object through 360 degrees of rotation 
along any axis. With each movement, the 
shading of the object changes to reflect its 
new position relative to the light source. 

The expand and shrink icons let you 
change, say, a wine glass into a cham- 
pagne flute or into a goblet. If the concepts 
and practice of three-dimensional design 
are new to you, Pro3D — even dressed 
here as the retrieval software, Clip3D — is 
possibly the best introduction to the prob- 
lems of perspective and positioning that 
I’ve seen in some time. But does that nec- 
essarily make a good clip art package? 

With over a thousand objects to choose 
from, you may think there are few barriers 
between you and clip art heaven with 
NEC’s CD, but clip-art purists may well 
be disappointed in the quality of the ob- 
jects themselves. Pro3D produces soft ob- 
jects that are all shading or wireframe, and 
they lack the crisp attention to detail you 
can achieve with a painting package. You 
could never, for example, create that horri- 
bly distended post office pointing hand — 
or even something as simple as a smiling 
face. Their pastel-like construction, while 
not inherently evil, just doesn’t follow in 
the tradition of clip art. Also, Clip Art 3- 
D’s CADD-like construction may be too 
complex and time-consuming, and its 
slow screen redraw times make it difficult 
to stifle a yawn. 

Likewise, attaching objects to your 
documents will not be the easiest thing in 
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Clip Art 3-D 

NEC Home Electronics Inc. 

1255 Michael Dr. 

Wtxxl Dale. IL 60191-1094 
(312) 860-9500 
List Price: S399 

Requires: 640K RAM. haid disk. DOS 3. 1 
or later. 

In Short: Not clip art in the traditional sense, 
but a packaging of over 1 ,0(X) graphics ob- 
jects created in a low-end CAD program. 
ProSD. Clip3D. a version of that software, is 
included as retrieval and editing software, 
but the lack of feature definition found in the 
graphics them.selves may be disappointing. 
CIRCLE 677 ON READER SERVICE CARO 
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iTTTJ CD-ROM Libraries: Summary of Features 

j K n (Products listed in ascending price order) 



Microsoft 
Bookshelf 
Microsoft Corp 

CD-ROM Science 
and Technical 
Reference Set 
McGraw-Hill 

Book Co. 

The New Electronic 
Encyclopedia 

Grolier Electronic 
Publishing 

Microsoft 

Programmer's 

Library 

Microsoft Corp. 

Clip Art 3-0 

NEC Home 
Electronics Inc. 

Computer Library 

Ziff Communications 

Co 

DOS INTERFACE 

$295 

$325 

$395 

$395 

$399 

$695 

Multiple search paths 

O 

O 

O 

O 

• 

O 

Searches through multiple databases 

O 

O 

O 

O 

• 

O 

Searches through multiple CDs 

O 

O 

O 

O 

• 

O 

TEXT SEARCH CRITERIA 


Maximum number ol characters per search 
phrase 

80 

76 

60 

70 

N.A 

105 

Multiple phrases 

• 

• 

• 

• 

N/A 

• 

Case-sensitive search 

O 

O 

O 

O 

N/A 

O 

Exact phrase match only 

• 

o 

• 

• 

N/A 

o 

Forces Boolean AND between words 

• 

o 

• 

o 

N/A 

• 

Excludes preposlllont, pronouns, and articles 

o 

• 

• 

• 

N/A 

• 

Boolean operators permitted between phrases: 







AND 

• 

• 

• 

• 

N/A 

• 

OR 

• 

o 

• 

• 

N/A 

• 

NOT 

o 

• 

• 

o 

N/A 

• 

AND OR 

o 

• 

• 

• 

N.'A 

• 

AND'NOT 

o 

• 

• 

o 

N'A 

• 

DATA HANDLING 

I 

Data viewed only through retrieval software 

• 

o 

• 

• 

O 

• 

Mouse support 

• 

o 

o 

• 

• 

o 

Arrow-key cursor ntovements 

• 

• 

• 

• 

• 


Page up down support 

• 

• 

• 

• 

• 

• 

Single-key switch to next or previous document 

o 

• 

o 

• 

N/A 

• 

Jump to specilied document 

o 

• 

• 

• 

N/A 

• 

Browse available 

• 

• 

• 

• 

O 

• 

Save to disk 

• 

• 

• 

• 

• 

• 

All found documents 

o 

o 

o 

o 

N/A 

• 

Selected documents 

o 

• 

o 

• 

N/A 

• 

In ASCII format 

• 

o 

• 

• 

N/A 

• 

In word processing format 

o 

• 

o 

o 

N/A 

o 

With hard carnage returns 

• 

o 

• 

• 

N/A 

• 

Using any path 

• 

o 

• 

• 

• 

• 

Internal print routine 

o 

• 

• 

o 

• 

• 

ASCII dump 

o 

• 

• 

o 

O 

• 

Specific printers supported 

None 

None 

None 

None 

Any that 

support Windows 

None 

•-Vfes ( j-No N A-Not applicable: Clip An 3-D does not perlorm lexi or documenl retneval 
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The Original 

Oxford English 

Dictionary on Reader's Guide to 

Compact Disk Periodical Literature 

Tri Star Publishing H.W. Wilson 

S950 $1,095 

O 

O 

O 

• 

O 

• 


72 

48 

• 

O 

O 

O 

• 

O 

• 

O 

o 

O 

• 

O 

• 

O 

• 

O 

• 

O 

• 

O 


• 

O 

o 

o 

• 

o 

• 

o 

• 

• 

• 

o 

o 

o 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

• 

• 

o 

o 

• 

• 

• 

• 

None 

None 

(ends) 
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Turn Your PC 
into a FAX 
For Under 


Using your PC you can send and receive crystal- 
clear FAX transmissions, worldwide, using Xpedite'” service. 
Xpedite allows you to send files directly from your PC. There’s 
no need to print documents and manually transmit via a FAX 
machine. There’s no need to equip PC's with FAX boards that 
tie-up the PC without providing the advantages of Xpedite. 

You can receive FAX transmissions from anywhere in the 
world, and print the files on your dot matrix or laser printer. 
Confidential documents are delivered in the privacy of your 
office— not at a centrally located FAX machine. 

Xpedite Gives You More 

You can send documents on your company letterhead, 
request return receipt to verify delivery and schedule mes- 
sages for inexpensive, off-peak delivery. 

All you need to begin is a modem equipped, PC com- 
patible computer and PC-Xpedite™ software. PC-Xpedite 
sells for $49.00 and includes a coupon for $10.00 worth of FAX 
transmissions. To turn your PC into a FAX simply give us a call. 

call today 
1 - 800 - 227-9379 

IN N.J. CALL 201-389-3373 


Xpedite Systems, Inc. 

446 Highway 35 
Eatontown, NJ 07724 
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NEC borrowed an already proven 
product, PtoIiD from Emihlinyt 
Technologies, to create its Clip3D 
retrieval software. a Windows 
application. Clip Art 3-D uses the typical 
pull-down menu as.sortment that allows 
you to load images aiul then modify the 
physical .structure of the object or its 
lighting composition . 



the world. Clip Art 3-D is very versatile in 
its saving options, giving you choices 
among TIFF, PICT or .PIC if you don’t 
want to use its native file type. But there’s 
no attempt to make the object any easier to 
handle. A Ferrari done in Clip Art 3-D oc- 


cupies 120K, while its .PIC equivalent 
swells to 162K. (C/tpArri-D needed near- 
ly 2 minutes to translate the FERRARI- 
.SOL file into its .PIC counterpart.) It al- 
most seems as if NEC has aimed its 
artwork specifically at desktop publishing 


packages that will more handily accept 
such file types and sizes. 

Does all of this mean that NEC’s objets 
d’art are without merit? Not if you’re look- 
ing for object handling done very well; and 
not if you’re looking for an entry-level 


World Class Software Security 


Access Control 

Prevent user access to sub- 
directories, sensitive data or 
software programs. 

• DRIVELOKR I 
Secure sub-directories on 
floppies or hard disks. 
Complete dual level access 
with full auditing capabilities. 

• DRIVELOKR II 
Similar to DRIVELOKR I. 
Includes file level security. 


Disk Based 
Copy Protection 

Prevent unauthorized duplica- 
tion of software using GLENCO's 
magnetic finger printed disks. 

• PADLOCK n DISKS 
Permits unlimited use of 
protected software. 

• COUPON DISKS 

Ideal for issuing software tests 
or DEMO'S. 

• SAFEGUARD DISKS 
Perfect for universities or 
institutions. No source code is 
required. 



^CODV 


Hardware Based 
Copy Protection 
A unique approach to copy 
protection without requiring 
special media. 



• STANDARD KEY TAG 
Software is protected for an 
unlimited number of execu- 
tions. 

• COUPON KEY TAG 
Software is valid for a preset 
number of executions. 

• DURATION KEY TAG 
Software is valid for a preset 
number of days. 

CIRC LE 298 ON READER SERVICE C ARD 


Secure software and 
data with reliable, 
effective protection 
products that won't 
burden honest users. 

Glenco is a world leader in the 
area of software security 
products and services. Our 
copy protection and data 
security products are designed 
to function properly on a wide 
variety of third party hardware 
systems. We have over 3500 
satisfied software firms utiliz- 
ing our systems. 

Why should your valuable 
program or sensitive data 
become available in the public 
domain. 

Call or write for more 
information. 


International 
dealers welcome. 


GLENCO 


ENGINEERING INC. 

SiAViNG SOrrWAAC t979 

721 W Alflonqmn Ra (3t2) 364-SOFT 
Arlington HIS IL 60005 FAX 364-7698 
Teten 493-7109 
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CADD package that comes replete with a 
host and a half of predesigned objects. But 
if you're looking for traditional clip art, 
you might want to do some more look- 
ing. — ^Bill O’Brien 

Computer Library 

One of the truest measures of a software 
package’s usefulness is whether the prod- 
uct naturally fits into the daily work rou- 
tine. In the case of the $695-a-year Com- 
puter Library from Ziff Communications 
Co. , the answer is yes if you need to tap 
into the vast information pertaining to the 
computer industry printed in communica- 
tions, computer, electronics, and technical 
periodicals. 

Admittedly Computer Library has a leg 
up on the competition: as of this writing, 
there isn’t any. Delivered as a monthly up- 
date, the disk includes a year’s worth of ten 
computer publications, including this 
magazine, which makes a total of over 
45,000 documents. While the full-text 
treatment is apparently tilled in favor of the 
Ziff-Davis family of computer publica- 
tions, the selection of abstracted publica- 
tions is nevertheless impressive: offerings 
as diverse as AT&T Bell Laboratories 


Technical Journal, Computers in Biology 
and Medicine, Dr. Dobb's Journal, and 
IrtfoWorld. What’s missing are some gen- 
eral business and financial periodicals, 
with their profiles of individuals, compa- 
nies, and products that drive the industry. 

ACCESSING DOCUMENTS Anyone 
familiar with the standard-issue Lotus 
command-menu style, pop-up help 
screens, and mnemonic-bas^ action keys 
will feel right at home with the BlueFish 
retrieval software. Its clearly written docu- 
mentation is useful for gaining initial fa- 
miliarity with the searchware concepts, 
commands, and functions, and the plenti- 
ful help screens take you from there. Of 
two basic work screens. Log essentially 
sets the general arena for the work; the oth- 
er, Browse, gets down to the speci- 
fics — moving through and between docu- 
ments. It’s from these screens that the 
commands go to work. 

When you perform a search, the Blue- 
Fish software responds by seeking match- 
es from the database on each word and 
phrase within the query. It then records the 
number of documents containing matches 
and enters the documents, highlighting 
query words and phrases, into the Log. 



FACT 


FILE 


Computer Library 
Ziff Cofniminicatkms Co. 

One Park Ave. 

New Yofk. NY 10016 
(212)503-4400 

List Price: $695 for 12 monthly updates, 
plus $25 shipi^g fee. 

Rcqidres: 330K RAM above 500K 6ee disk 
space, DOS 3. 1 . 

In Smrt: A highly functional and useful in- 
fonnation resource rovering the computer in- 
dustry with the full text of ten con^xiter pub- 
lications and abstracts from over 120 related 
communications, electronics, and business 
periodicals. 
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From here you can view document titles 
and other summary information using the 
commands Titles and Browse. You can 
also progressively narrow the document 
search range. 

Search strategies use the Boolean oper- 
ators AND, OR, WITHIN, and WITH- 
OUT, and tighter precision is afforded 
with variables for proximity searches in 
the same sentence, paragraph, or docu- 



Once you ve determined that an article 
contains the information you need. 
Computer Library will let you mark or ta^ 
it for copying to an ASCII file — with the 
capability of appending already e.xisting 
files. The Copy menu offers options on 
where to copy the data. 
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The 

ProSpeed'“386 

desktop. 


To understand 
its massive 
power, 



In the past, people who were 
serious about their computers 
have had a serious dilemma. 

They could either buy a pow- 
erful desktop and give up 
any thoughts of portability. Or 
get a laptop, and forget about 
expansion and connectivity 
capabilities. 

But never could they find a 


computer flexible enough to 
give them both. 

Until now. With the ProSpeed 
386 from NEC. 

As you'd expect from a pow- 
erful 386 desktop, it runs at 
a swift l6MHz, has seven 
expansion slots and up to four 
drives. So it can handle 
anything you throw its way. 


on the road, it's still a high* 
powered computer. The laptop 
unit is available with either a 40 
or 100 MB hard disk. It's also 
battery operated and has up to 10 
megabytes of memory. There's 
even a paper-white Monograph” 
screen with EGA resolution 
that provides the readability 


CaC 


And when you want to take it 






and graphics capabilities of 
a full-sized CRT. 

All this and total connec- 
tivity capability, too. When 
you want to turn it back 
into a desktop, you merely 
slide the computer into a 
unique Docking Station” that 
never leaves your desk. It 
contains two standard drive 
bays as well as the 



you have 
to take it 
apart. 


capacity for four full-sized 
cards. So in a matter of sec- 
onds, you’re fully integrated 
back into your office. 

No manual reconfiguring. 
No phone lines to connect. 

No cable hookups. 

What's more, for a computer 
with this kind of flexibility. 


the price isn’t a hassle either. 
So if you'd like us to continue 
taking the ProSpeed 386 apart, 
call NEC Home Electronics (USA) 
Inc. at 1-800-FONE-NEC. 

Or, if you’d like to dissect 
it yourself, call for product 
literature at 1-800-826-2255. 


NEC 
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ment. It can also define searches within 
any given number of words, sentences, 
paragraphs, and documents. Hotkeys and 
other shortcuts help you along throughout 
BlueFish’s entire operation. 

Up to four words per phrase, ten words 
per query, or 150 characters can comprise 
each query, and access time varies accord- 

■ Included in the 
Computer Library are the 
options to print and copy 
portions of documents, 
not quite cut and paste 
but close enough. 

ing to the complexity of the query. A basic 
search on the words “personal computer” 
from the September 1988 Inaugural Disk, 
for example, drew 6,619 matches on "per- 
sonal” and 78,741 on “computer,” and 
found 1,136 documents containing both. 
Access time on an average of three trials 
was 101 .39 seconds. Average access time 
on the more complex query “personal 
computer and cd-rom and high sierra and 
microsoft and Sony and ms-dos” resulted 
in one document match after 207.97 sec- 
onds. 

Secondary to the all-important Query 
command are Copy and Print (after all the 
searching, you need a place for the infor- 
mation). Any document may be marked or 
tagged for printing or copying to an ASCII 
file on a hard or floppy disk. Output can be 
specified to include an identifying slug or 
remark, title, plus text and character tags 
based on the highlighted query-matched 
words. Included are the options to print 
and copy complete matched documents or 
portions of those documents where match- 
es occur — not quite cut and paste, but 
close enough. 

SCMWE LDVOTATIONS It’s understand- 
able that Computer Library's editorial 
content of the full-text documents have a 
number of typos, considering that the full- 


text documents are mostly keystroked 
rather than picked up electronically — not 
enough to bother most readers, but enough 
to be noticeable. Human error, however, 
has left behind more than typos. A search 
on my last name yielded ftve articles attrib- 
uted to me, one of which 1 didn't write. 

Some technological limitations are pre- 
sent as well. Although there’s a growing 
list of file attachments on each update, a 
suitable format for including features ta- 
bles and fact files (with their invaluable 
company addresses and phone numbers) 
like those in this magazine has not yet been 
implemented. Mouse support, too, would 
greatly help this product. 

Though Computer Library is far from a 
perfected product, the constant demand for 
its use around the PC Magazine offices 
points to its usefulness as a pure and simple 
research tool and information resource on 
our chosen subject of interest — personal 
computers. And with a growing list of 
publications and expansion of the full-text 
lineup, its market advantage is ensured. 

— Greg Pastrick 

Microsoft Bookshelf 

Would you pay a thousand dollars to con- 
nect your PC to ten well-intentioned but 
uninspired electronic reference works? 
That’s the dilemma facing would-be pur- 
chasers of Microsoft Bookshelf. 

You spend $295 plus the price of a CD- 
ROM drive, then nearly $1,000 for an al- 
manac, ZIP code directory, thesaurus, dic- 
tionary, spell checker, Bartlett's Familiar 
Quotations, and four other worlcs that suc- 
ceed better in concept than in practice. The 
almanac is superficial and dated, you can’t 
trust the ZIP code directory, and Bartlett’s 
is weak on useful quotes of our lifetime. 
For that much money , you have the right to 
ask, “Why not the test?” 

Bookshelf runs on its own or in the 
background with a dozen popular word 
processors (but not yet with WordPerfect 
5.0). When you need to look up informa- 
tion, you can tiigget Bookshelf and find the 
information (if Bookshelfbas it) faster than 
you could with printed reference works, 
then paste the information (up to 50 lines at 
a time) into your document. 

Here’s what Bookshelf comprises: 

■ The American Heritage Dictionary. 


^FACT FILE 

Microsoft Bookshelf 
Microsoft Corp. 

16011 N.E.36lh Way 
Rednx)nd. WA 98073-97 1 7 
(206)882-8080 
List Price: $295 

Requires: 5 1 2K RAM (256K lo run stand- 
alone). DOS 3. 1 . RAMdisk recommended. 

In Short: Almanac, ZIP code directory, dic- 
tionary. spell checker, thesaurus, quotations, 
style manual, usage checker, business forms 
and letters, and business infoimation sources 
on a single CD disk. Probably too expeasive 
for casual users, certainly too superficial fur 
serious business users. Some data Is 4 to 5 
years out of date now. 
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Words and their meanings (but no illustra- 
tions), plus brief facts on famous names 
and places. 

■ Houghton Mifflin Spelling Verifier and 
Corrector. A spell-cbecker, separate from 
the dictionary . 

■ Roger's II: Electronic Thesaurus. Syn- 
onyms, no antonyms. Also separate from 
the dictionary . 

■ Tbe Wil Newspaper Etaerprise Asso- 
ciation World Almanac and Book of Facts. 
prepared in 1986. 

■ Bartlett’s Familiar Quotations. 22,500 
quotations, last updated in 1980. 

■ The Chicago Manual of Style, 13th edi- 
tion. A writer’s guide to style and format- 
ting questions. 

■ Commonly used business forms and 
letters. 

■ The U.S. ZIP code directory. You sup- 
ply the address. Bookshelf supplies the 
five-digit ZIP code. 

■ Houghton Mifflin Usage Alert. Proper 
usage of commonly misused words, such 
as its and it's. 

■ Business Information Sources. The 
where and how of finding business-related 
information (goverrunent agencies, indus- 
try groups, publications), not the informa- 
tion itself 

The dictionary, thesaurus, spell check- 
er, word usage, and ZIP code directory al- 
low quick lookup of phrases on the screen. 
Most ingenious is the ZIP code lookup, 
which can paste a ZIP code onto the on- 
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Utilities Disk 
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when you subscribe 
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PC Uhs. 

■ Power-User Tips and Techniiiues to 
help you work faster and smarter. 

■ The best, hottest columns anywhere. 


^ The PC Magazine 


Utilities Disk features 


jC'C' 36 Utilities that will 
r JiVJC/1-^ rev-up your system! 

Speed up your key- 
1. huard...locate any file 
on any disk in seconds.. .back up all 
your (lata with ease...cvcn run Izrtus 
1 -2-3 graphs on a monochrome screen. 
This disk is not available in any store, 
but it's free with your paid subscription 
to PC Magazine. 


r That's like getting 
SAVE alm().st 2 out of 3 issues 

60% 


plus home delivery Free 
—so you won’t miss a 
single, valuable issue. 


The 

PERFECT 

C*TFT'' 

• u-ser— a business 



associate or friend— a gift subscription 
to PC Maj^ine. You'll give the late- 
breaking. in-depth coverage on busi- 
ness applications— 22 times a year- 
plus, a FREE 
PC Magazine 
Utilities Disk. 
And we'll send 
an attractive 
gift card in 
your name to 
announce 
your 

thoughtful, 
all-year- 
long gift 



YES! 


I want all the power and information 
PC Marine provides. Enter my 
subscription for the following term: 


□ 44 issues (2 years) for $51.97. SAVE 60% 

□ 22 issues (1 year) for $31.97. SAVE 51% 


Mr./Mrs. /Ms. 

Company 

Address 

City 

□ Payment enclosed. 


iPWue Pont) 


State. 

□ Bill me later. 


.Zip. 



4N203 


Savings based on annual newsstand price of S64. 90. Basic annual subscription price is $44.97. Please add $37 per year for 
postage outside USA. $25 in Canada. US currency only. Allow up to 60 days fnr delivery of first issue. Vbur Disk will be 
shipp^ upon payment. 



IT 



MAGAZINE 



FREEGin/SAVE60% 


O I 1 want all the power and information 
Y I PC Marine provides. Enter my 

* subscription for the following term : 

O 44 issues (2 years) for $51.97. SAVE 60% 

□ 22 issues (1 year) for $31.97. SAVE 51% 


Mr./Mrs.^M.^, 

Company 

Address 


iPtc.A'c Prti.u 


-State- 


□ Payment enclosed. □ Bill me later. 


I- 


Savings based on annual newsstand price of $64.90. Bask annual subscription prke is $44.97. Please add $37 per year for 
postage outside USA. $25 in Canada. US currency only. Allow up to 60 days for delivery of first issue. Your Disk will be 
shipped upon payment. 



GIVE A GIFT/SAVE 60% 


Please send a gift subscription and the FREE 
PC Magiizine Utilities Disk to: 


Mr./Mrs./Ms._ 

Company 

Address 




Company- 
Address 


-Slate- 


City 

A charge of $25 per year will be added for postage in Canada. $37 per year elsewhere outside USA, US currency only. 
Please allow up to 60 days for delivery of first issue. The Disk will be shipped upon payment Bask annual subscription 
price is J44.97. 


City State 

For: □ 22 issues (one year) for $31.97. Save 51% 

□ 44 issues (two years) for $51.97. Save 60% 

Savings based on annual newsstand price of $64.90. 

Please send me the invoice and sign the gift card FROM: 







NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 

UNITED STATES 


BUSINESS REPLY MAIL 

FIRST CLASS PERMIT NO. 66 BOULDER. COLORADO 


POSTAGE WILL BE PAID BY ADDRESSEE 




P.O. Box 51524 

Boulder, Colorado 80321-1524 


li I li 1 1 nil il li 1 1 III 1 1 1 1 1 1 1 1 II il ilii ilililii I dll I 





1 

1 

$2.95 newsstand price. 



NO POSTAGE 
NECESSARY 
IFMAILED 

IN THE 

1 

1 

1 

extra) 


UNITED STATES 


BUSINESS REPLY MAIL 

FIRST CLASS PERMIT NO. 66 BOULDER. COLORADO 


POSTAGE WILL BE PAID BY ADDRESSEE 

FiT" 




P.O. Box 51524 

Boulder, Colorado 80321-1524 


FREE 


UTIUTIESl 



Subscribe to 
PC MAGAZINE 


PC Magazine is the most powerful 
add-on to j-our IBM-standard system. 
Subscribe now and save 60% off the 


BONUS 


Subscribe now and you'll add 
even more to your PC with the 
PC Magazine Utilities Disk— 
Yours FREE with your paid sub- 
scription. You'll get 36 ultra- 
powerful utilities to help you 
increase the speed and flexibility 
of your DOS system. 


Inlil 


iimiIIimIiIiiiI 


lililiiilililiililiill 


NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 

UNITED STATES 


BUSINESS REPLY MAIL 

FIRST CLASS PERMIT NO. 66 BOULDER, COLORADO 


POSTAGE WILL BE PAID BY ADDRESSEE 



P.O. Box 51524 

Boulder, Colorado 80321-1524 


liilill IIiiiI.I.mIImiIIiIiIi.iIiIiIiiIiIiiII 


Share the power 

GIVE 

PC MAGAZINE 

Give PC Magazine to a friend or 
business associate and we’ll send a 
FREE Utilities Disk and attractive 
gift card in your name! What a gift! 






■ CD-ROM LIBRARIES 





Banlett’s Familiar Quotations is one of 
ten reference works included in Microsoft 
Bookshelf; others include a dictionary, 
spell checker, almanac, business sources 
and forms, and style ^uide . Most of these 
references are iniereslin}’ hut lif{hn\’eif’ht. 
lacking the depth needed by serious 
researchers. 


Bartlett’s Fanil iar Quotations (Search) 


it Uiew Search Broyse Options [text Preuious Help 


Sighted subi sank sane. 


Donald Francis Hason 
Radio nessage to U.S. Nauy Base [January 28ii942] 

231SE Hilhous 
1913- 


Vou uon t have Nixon to kick around anynorej becausei gentlenen, this is 
ny last press conferera^e. 

Richard Hilhous Nixon 
To the press (Novenber 7^1962] 


Bring us together again. 


ilhous 

Speech in Neu Vork City lOctober 31.19681 


The greatest honor history can bestou is the titie of peacenaker. 
honor nou beckons ftwerica. . . .This is our sunnons to greatness. 


This 


screen address. Too bad it’s not the right 
ZIP code: Of ten addresses chosen at ran- 
dom, Bookshelf couldn’t find (or found the 
wrong ZIP for) three. 

The dictionary is capable, though Web- 
ster's Third New International Dictionary 
or Webster's New World Dictionary of the 
American Language are considered more 
authoritative. While the spell checker and 
thesaurus are adequate, most word proces- 
sors have one or both now. 

Ate Bartlett's 22,500 familiar quota- 
tions enough? Not if you’re interested in 
the quotations of this century. Did Grou- 
cho Marx say more than two memorable 
lines in his lifetime? Not according to 
Bartlett's. Wasn’t it the former Senator 
Everett Dirksen who quipped that if you 
spend a billion here and a billion there, it 
starts to add up? You’ll never know: Bart- 
lett's offers neither that quote nor anything 
else by Dirksen. 

Business Information Sources is pass- 
able but dated. Want to learn mote about 
PCs? Only five of the 29 recommended 
books on computers were published since 
the birth of the IBM PC. 

And almanacs are fine if you’re mildly 
curious, superficial if you’re a serious re- 


searcher. One example: While the govern- 
ment tracks inflation rates back to 1913, 
Bookshelf s almanac covers only the years 
1979-84. 

SCREEN WOES Bookshelf can’t dis- 
play more than 80 characters by 25 lines, 
even though EGA and VGA displays are 


■ Better buffering 
of Microsoft Bookshelf?, 
data would vastly 
improve its speed. 

capable of mote. You can scroll sideways 
through wide tables, but anyone who’s 
used a PC knows it’s easier to move your 
eye across a 132-column screen or print- 
out. Bookshelf can be painfully slow to 
move up or down a screen; better buffering 
of data would vastly improve the perceived 
speed. 

Bookshelf 'isn't all bad news. The abili- 


ty to quickly find and display all occur- 
rences of a phrase or quote fragment beats 
paper reference works hands down: A dic- 
tionary lookup of “milieu” took4seconds 
on an 8-MHz AT, finding Richard Nixon’s 
“I’m not a crook” quote took 10 seconds 
in two steps, and the Consumer Price In- 
dex took 15 seconds (two steps). Bookshelf 
has adequate cross-references, though it’s 
a long way from hypertext. You can use 
the dictionary as an ultimate thesaurus, 
looking up the definitions of other defini- 
tions. You can do limited Boolean (AND, 
OR) searches, and you can set bookmarks 
for frequently used references. 

When it was released in August 1987, 
Bookshelf was the second mainstream CD- 
ROM application and, as such, a bit of a 
learning tool for Microsoft. A revised 
Bookshelf IS in the works, with the second- 
generation (read: faster) retrieval engine of 
Microsoft Programmer's Library, and 
there’s talk of additional reference works. 
Finding room won’t be a problem: Book- 
shelf uses only 150 of the 660MB avail- 
able, 

Microsoft needs to reject the notion that 
half a loaf multiplied by 10 equates to an 
electronic feast — although blame should 
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In 1988, $3.5 billion in micro- 
computer software will be sold 
worldwide. During that same time, another 

$3.0 billion in sales will be lost to free distribution — better 
known as software piracy. And right now. Rainbow Technologies’ 
Software SentineF^ is protecting close to $1.0 billion in software for 
developers who never wanted to be part of the free software distribution 
network in the first place. > The Software Sentinel hardware key is 
“execution control” software protection. It ships with the software and 
simply plugs into the PCs parallel port to be one 

hundred percent invisible to both user and Wm the soft- 
ware. Users can make as many copies as they want. 

Make working submasters. Use a hard disk. Virtually anything that can 
be done with Jt- ^ unprotected software. Except start freely 

that software to other users. ( > The 
ily of Software Sentinel products. Se- 
very big to the not-so-big developers of 
DOS, OS/2 and Xenix software in worldwide markets. To the cool 
tune of close to a billion dollars. So far. 


distributing 
Rainbow fam- 
lected by the 


RAINBOW TECHNOLOGIES 


1801 1-A Mitchell South. Irvine, CA 92714 • (714) 261-0228 • TELEX: 386078 • FAX: (714) 261-0260 

Rainbow Technologies. Ltd.. Shirley l.cxlgc. 470 London Rd.. Slough. Berkshire. S1.38QY. II. K.. Tel: 075.V4I5I2. Fax: 075.T4.Vil0 
Copyright ‘ I4XM KainhoM Icchnologm. Inc Soliwan* Sentinel and Scminell'ro arc trademarks ol Kuinhow Icchnolopcs. Inc. 

Xenix Isa trademark ol Microsoft Corporation. OS 2 is a trademark ol International Husinevs Machines Corpi>ralion. 


CIRCLE 258 ON READER SERVICE CARD 



■ CD-ROM LIBRARIES 


be assessed all around. If bener reference 
tools were available, Microsoft would 
likely acquire them. For example, the 
shaky ZIP code directory comes directly 
from the post office, and other almanacs 
have roughly the same material and lack of 
depth. 

Even today, in a business setting. Book- 
shelf \\^s enough merit that you might con- 
sider hanging a BooAa/ie^-dedicated CD- 
ROM reader on your network. Potential 
standalone users (freelance writers, aca- 
demics) will find Bookshelf s value much 
more problematic. — ^Bill Howard 

Microsoft 

Programmer’s Library 

Microsoft has focused on the legions of 
corporate programmers with Microsoft 
Programmer’s Library, a compendium of 
48 reference works on one CD-ROM disk. 
This $395 package offers easy access to a 
collection of books, technical references, 
and over 7MB of sample code covering 
Microsoft’s programming language and 
operating system offerings. 

Part of a new library of CD-ROM prod- 
ucts, all of which use the MS Library re- 


trieval software, the Programmer’ s Li- 
brary disk is in High Sierra format and can 
be used with any CD-ROM drive that sup- 
ports the Microsoft CD-ROM extensions. 

Although MS Library is presently cus- 
tomized to each particular CD-ROM re- 
lease from Microsoft, all future CD-ROM 
selections from the company (including 
the recent releases of Microsoft Slot Pack 
and Microsoft Small Business Consultant) 
will let you load and unload different CD- 
ROM disks using the same version of MS 
Library retrieval software. This is a handy 
feature indeed. 

Installed as either a resident or nonresi- 
dent program, the retrieval software uses a 
W/WoH's-like pull-down menu/dialog box 
•user interface. When installed resident, it 
requires approximately 135K RAM, or 
70K if LIM 3.2-compatible expanded 
memory is available. 

NINE LIBRARIES The 48 reference 
works contained in Microsoft Program- 
mer’s Library are grouped into nine indi- 
vidual libraries: C Language, OS/2, Win- 
dows, MASM, MS-DOS, BASIC, 
Hardware, Pascal, and FORTRAN (see 
the sidebar “Inside Microsoft Program- 
mer’s Library’’ for a complete list). These 


FACT FILE 

Microsoft Programmer’s Library 
Microsoft Coip. 

16011 NE 36th Way 
Redmond, WA 98073-9717 
(206)882-8080 
List Price: $395 

Requires: 640K RAM, DOS 3. 1 or later. 

Hard disk recommended. 

In Short: This compendium of 48 reference 
woiks covers Miciosoft's programming lan- 
guage and operating system offerings 
grouped into nine libraries. Not priced for the 
everyday consumer, but a real productivity 
booster for the corporate programme'. 
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libraries are accessed one at a time: you 
ftrst select the library and then a specific 
reference within it. TTie software defaults 
to the library last used. With such groupt- 
ing, the package unfortunately includes no 
option to search all references within a li- 
brary — such as all the references within 
the C library — and no option to search all 
the available libraries at once. 

Within a reference, at least, the Pro- 
grammer’s Library search function dem- 





Chapter 

NS C 5.1 Library Reference (Browse) 


^11 Uiew Author 
llTITLE PAGE 

Table Search IroMS Prev Heirt 

Help 

t 


PART l—OUE 
CHAPTER 1 I 
CHAPTER 2 U 
CHAPTER 3 G 
CHAPTER 4 R 
CHAPTER 5 I 
PART 2~REF 
APPENDIX A 
APPENDIX B 
INDEX 


Libr : printf exanples 


Accessing Microsoft Programmer’s 
Library files is usually done through a 
hierarchical system of menu choices 
roughly corresponding to a table of 
contents in which you narrow the search 
parameters. Setting a btwkmark, 
however, will save time by taking you 
directly to a specified reference within the 
library. 


Cancel 


Delete 
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INSroE MICROSOF 

I'^he following is a list of reference 
X works, plus over 7MB of sample 
code, that were included in Microsoft 
Programmer’s Library at press time: 

C References * 

Microsoft C 5. 1 Update 

Microsoft C 5. 1 User’s Guide 
Microsoft C 5. 1 Language Reference 
Microsoft C 5. 1 Run-Time Library 
Reference 

Microsoft C 5. 1 QuickC Program- 
mer’s Guide 

Proficient C, by Augie Hansen 

C Language Sample Code 

OS/2 References 

MS OS/2 Setup Guide 

MS OS/2 Beginning User’s Guide 

MS OS/2 User’s Reference 

MS OS/2 Programmer’s Learning 
Guide 

MS OS/2 Programming Tools 

MS OS/2 Programmer’s Reference 

MS OS/2 Device Drivers Guide 

MS OS/2 Device Drivers Update 

Inside OS/2, by Gordon Letwin 

OS/2 Sample Code 

Windows References 

Microsoft Windows 2.0 Getting 

Started 

Microsoft Windows 2.0 Application 
Style Guide 

Microsoft Windows 2.0 Program- 

r PROGRAMMER’S L 

mer’s Reference 

Microsoft Windows 2.0 Program- 
mer’s Learning Guide 

Microsoft Windows 2.0 Program- 
ming Tools 

Microsoft Windows 2.0 Adaptation 
Guide 

Microsoft Windows 2.0 Extensions 
Microsoft Windows 2.0 CodeView 
Update 

Programming Windows, by Charles 
Petzold 

Windows Sample Code 

MASM References * 

MASM 5. 15.1 Update 

MASM 5. 1 Programmer’s Guide 
MASM 5. 1 Reference 

MASM 5. 1 Sample Code 

MS-DOS References 

MS-DOS 3.3 Programmer’s Refer- 
ence 

The MS-DOS Encyclopedia 

Advanced MS-DOS, by Ray Duncan 
MS-DOS Sample Code 

BASIC References * 

Microsoft BASIC 6.0 User’s Guide 
Microsoft QuickBASIC Program- 
ming in BASIC 

Microsoft QuickBASIC Learning and 
Using Microsoft QuickBASIC 
Microsoft QuickBASIC BASIC Lan- 
guage Reference 

.IBRARY 

BASIC Language Sample Code 
Hardware References 

Microsoft Mouse Programmer’s Ref- 
erence Guide 

Microsoft MS-DOS CD-ROM Ex- 
tensions 

Programmer’s Guide to PC and PS/2 
Video Systems, by Richard Wilton 
Hardware Sample Code 

Pascal References * 

Microsoft Pascal Compiler 4.0 

Update 

Microsoft Pascal Compiler 4.0 User’s 
Guide 

Microsoft Pascal Compiler 4.0 Refer- 
ence Manual 

Pascal Language Sample Code 
FORTRAN References ♦ 

Microsoft FORTRAN 4. 1 Update 
Microsoft FORTRAN 4. 1 Lwguage 
Reference 

Microsoft FORTRAN 4. 1 User’s 

Guide 

FORTRAN Language Sample Code 

* These libraries also include the follow- 
ing documentation: 

CodeView/Utilities Manual 
CodeView/Utilities Manual Update 
Microsoft Mixed-Language Program- 
ming Guide 

Microsoft Editor User’s Guide 

onstrates its power. To search for a phrase, 
you enter it into any of three “term box- 
es.’’ Terms entered into separate term box- 
es are ANDed — that is, a match is found 
only if the terms in all term boxes are 
found. (A comma entered between phrases 
in a term box represents an OR.) You also 
select the proximity level, specifying that a 
search succeed if a match is found within a 
chapter, within a section, within a subsec- 
tion, or within a paragraph. As far as speed 
is concerned, I timed a search for the printf 
function in the MSC 5 . 1 Users Guide on an 
8-MHz IBM AT, and it took 23 seconds to 
produce 27 matches. 

Unfortunately, you cannot yet access 
the OS/2 libraries (or any others) while 
running OS/2. As of this writing Microsoft 

is woridng on a device driver to allow ac- 
cess to Programmer’s Library firom within 
the DOS compatibility box. But until it’s 
finished, the Programmer’s Library runs 
only under DOS. 

FOR FUTURE REFERENCE You can 
save your position within a reference for 
later retrieval using the Programmer’s Li- 
brary bookmark feature. You can, for ex- 
ample, enter a bookmark for the printf 
function section in the MSC 5.1 Library 
Reference Manual. Then, whenever you 
need information on printf, you just select 
the bookmark; the software automatically 
loads the appropriate reference at the saved 
position within the text. This can be ex- 
tremely helpful for frequently used refer- 

ences, and as many as 80 bookmarks can 
be saved. 

Another feature, the clipboard, lets you 
mark a block of text or sample code, copy 
it, and then paste the clipboard contents 
into one of 14 supported text editors and 
word processors. (My text editor worked 
fine even though it’s not listed). The clip- 
board contents can also be saved to a file 
but cannot be printed directly from within 
the library software. And while the size of 
the clipboard is limited only by available 
hard disk space, you can only add to the 
clipboard in increments of up to 200 lines 
at a time. 

When you add the cost of a CD-ROM 
drive, approximately $8(X), to the Pro- 
grammer’s Library $395 price, the total 
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Well tate YOur stats 
and make YOU the 
most vahulde pkiYer 
InYour league. 


Data analysis software 
from SPSS® gives your PC 
a winning advantage. 

It doesn’t matter which field you play hardball 
in. The right combination of equipment and 
ability can make you a hero. 

You get that ability with SPSS/PC +,"■ 
the best-selling data analysis software from 
SPSS. It’s designed for the IBM PC/XT" 
PC/AT PS/2’" and compatibles. /\nd with it 
you’ll turn raw data into real facts, for sound 
business decisions 

SPSS/PC+ features a base package of 
numerous statistical procedures Rus some 


powerful options for data entry, advanced 
statistics, forecasting, graphics, mapping 
and much more. So you can scrutinize and 
manipulate your data in countless vi/ays. 

SPSS/rc-i- also provides a seamless 
interface with other popular PC software 
such as dBase” and 1-2-3,” to give you 
complete command of your data For market 
research, sales analysis, quality control 
and much more. 

Yet SPSS/PC+ is designed for ease-of- 
use. It features a menuing and help system, 
as well as an on-line statistical glossary that 
helps you interpret results as you go. 

And you’ll always have training, support 


and ongoing upgrades from SPSS. The 
team that’s supplied statistical software to 
over 1 million users since 1968. 

For more details on how SPSS/PC+ 
can help you get the most out of your micro, 
give us a call at 

1-312-329-3316. 

Vtfe’ll show you how to really stand out 
in your field. 

SPSSinc. 

Best in the final analysis. 

444 Morth Michigan Avenue • Chicago. Illinois 60611 


SPSS is a registered trademark of SPSS Inc. SPSS/PC+ is a trademark of SPSS Inc. IBM PC/XT, PC/ AT and PS/2 are trademarks of International Business Machines Corporation. dBase is a trademark 

of Ashton-Tate. 1*2'3 is a trademark of Lotus Development Corporation. 
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■ CD-ROM LIBRARIES 


approaches $ 1 ,200 — not for the everyday 
consumer. But Microsoft Programmer’s 
Library can be a real productivity booster, 
especially if you’re loath to leave your 
workstation. And while those of us with a 
finger on the future hope for a more hyper- 
text-like interface to all this information, 
those of us with real work to do can now 
take advantage of its benefits. 

— Salvatore P. Ricciardi 

The New Electronic 
Encyclopedia 

Early in 1986, Grolier Electronic Publish- 
ing became the first company to release a 
mass-market CD-ROM disk when it intro- 
duced The Electronic Encyclopedia, a 
CD-ROM version of the Academic Ameri- 
can Encyclopedia. Grolier’s latest release. 
The New Electronic Encyclopedia, offers a 
spanking-new retrieval interface by Online 
Computer Systems and greater access to 
the print version’s 21 volumes of informa- 
tion. 

One look at the printed encyclopedia 
may prompt a question: why were the Aca- 
demic American's wealth of illustrations 
left off a disk filled to a fraction of its total 



Uppercase words in The New Electronic 
Encyclopedia'i entries are ‘ ‘linked’ ' 
words, which can .summon a cross- 
referenced menu of titles at the touch of a 
key. The pop-up menus accessed via the 
upper .screen's bar menu can he bypassed 
with several Alt-key combinations. 


capacity? The answer, however, is hardly 
an oversight: the product’s primary mar- 
ket, the library, is not ordinarily equipped 
with the video capabilities required to dis- 
play graphics images. And at $395, the 
disk costs less than half the list price of the 
print version. 

You won’t miss the graphics: more than 
30,690 articles, replete with cross-refer- 
ences to related subjects, can be sum- 
moned in up to ten windows at a time. Bib- 
liographies, “factboxes” (summaries), 
outlines, and tables are included as well. 

GETTING STARTED Installing The 
New Electronic Encyclopedia is easier 
than it may seem from the documentation. 
The product does not require the Microsoft 
CD-ROM extensions, but if you’ve in- 
stalled them, that’s fine, too — the retrieval 
software’s installation will modify its own 
EE. BAT file to suit your existing configu- 
ration. 

The manual, though brief, runs you 
through the basic setup and explains the 
program’s versatile search methods. A 
glossary, command summary, and list of 
158 stop words — e.g. prepositions, single 
letters, and linking verbs, which are ig- 
nored as search criteria — are included. 



FACT FILE 



The New Electronic Encyclopedia 

Grolier Electronic Publishing 

Sherman Turnpike 

Danbury, CT 06816 
(203)797-3500 

List Price: $395 

Requires: 512K RAM, DOS 3.0or later. 

In Short: Gmlia’s Academic American En- 
cyclopedia minus graphics offers a slick re- 
trieval interface from Online Computer Sys- 
tems to access more than 30, (XX) articles on a 
variety of subjects. A few design quirks, but 
a valuable aid to student research. 
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Also evident is the company’s wish to as- 
sume the role of electronic librarian: the 
manual’s discussion on search techniques 
warns the end user (primarily students 
from grade 6 through college) to quote 
freely but never, never to plagiarize — an 
easy temptation when you can save any- 
thing to disk. 

At the start of a search, highlighting 
Word Search lets you determine which ar- 
ticles on the disk include a word or phrase. 
Searches generously allow * and ? wild- 


30 Mle ?Jit liols lindous >elp 


TT35" 


A creed is a brief , authorized simnary of the 
Christian doctrine that is sonetines recited in church 
services as an affirnation of faith. Formulations of the 
Christian faithj presumably taken as the basis of 
teaching and evangelization, are to be found in the Neu< 
Testament, although in a rudimentary form as in 1 Cor. 
12:3. St. PAUL wrote of believers who submitted without 
reservation to the creed that they were taught (Rom. 


Use CURSOR keys to move through article. 

Press TAB to move to next Search Word occurrence. Press Alt-L for Link 
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Create a 3.5" 

Micro Diskette 
with unlimited 
protection against 
a hostile worid. 

You're covered. BASF molds 
the rigid plastic jacket of its 
3.5" Micro Diskette to its own « 
specifications, providing 
unsurpassed protection for 
the flexible disk within. Call 
800-343-4600 for the name 4 
of your nearest supplier. 

TheSpirit of Innovation. » 


Compact: Disk Products, Inc. 


CD-ROM/ WORM 


ALL PRODUCTS, LOWEST PRICES. EXPERT ADVICE 
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Grober Electronic Encydooedia $995 

- Microsoft Bookshelf or PGSG Utrary $095 


ao Ha/if so/^rt^^i/re 


Oxford Englah Occjonary 
Comstock Stock Photography On CD 


l?ldVJ $945 

i^iavj . . $445 

Educorp Pubfc □omain/Shar'^^e’ for the Mac $179 

The New Grolier Electronic Encyclopedia $359 

McGrw HI or Bookshelf or PGSG (Add $25 for McGraw ) . . $269 

The Bble Lbrary $495 

Kirk-(3thnncr Encydoped© of Chemcal fcchnoloQy $B45 

Regetry of Macs Spectral Data $2655 

Geovision US. Atlas end Mapmeker $795 


- E 


[toll free order line ■ 800-MEGABYTe (634-2298 
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Hitachi 15G3S External CX)-R0M Drive with Audio $729 

15D3S with Digital Audio Output and C39-Capture $1229 

Hitachi 35CX3S internal 1/2 Height (XJ-ROM Drive w'Audio . . $719 
NEC Intersect CD-ROM Drives for the Apple/Mac .... CALI 

Maxtor BDD MB WORM Drive $3399 

Portable 286 with CD-ROM Drive and Hard Dsk CALI 

CO~Pl3y (SB9) Pop^ uUty CMat pcrmts uocr to Diay sf audo CDs on hicacni 
flrd RcrttMUiiR drives Output to hewimcTBS cr nmpIfEr. 

CO“Pl3y€amplGr Sany; fescues as CD-Play obs tr»c ^ity to norre t*«3 

pones on an ajdo CO and Cop betveen them 
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Comi^ete /AT System 
On A Single Card 
(StanclJrd IB.M .\T Card Size) 


Build your 
own sysicni by 
selecting front D TI's 
carri lamily with features 
that inclucie: 


• (in-hoard RAM up to SM 

• 12, 16, 20, MHz CPI j Speed 

• CPI '-«()KH, 2K6, .SHOSX, .W6 

• Graphics-VGA, EGA. CGA, .VIDA 

• .SCSI. .STS06. IDE 

• Eloppy Interface 

» Keyboard Interface 

• 2 .Serial I’ort.s 

• 1 Par.illel I’ort 

• Etliernet Interface 

• Award or I^tioenix Hios 


Also Available: 


• Card C'.;tj>f,s 

• Backplanes 

• Cha.s.sis 

• Rackmounts 

• imicli more 

H Diversified 
Technoiogy 


IDF Mate Si • Ki(lx<-*ljtKl. .Ms .WISH 


((ii)IiHS<Ml2l 
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XT. .At. HIM are irack*naiiM.*N irf l-H 0 ()-i 43-2667 

Auarti i«. a tradetume ol Awani In* 

I’ltoenix IN a iradenaiite of I'lwienw Jm IX-Ni^xi and Maniilatlna-d l>> UTI in iIh- 1 SA 


■ CD-ROM LIBRARIES 


cards, plus any combination of AND, OR, 
and NOT that you'd need. If a search 
yields more than 50 titles, a message will 
pop up to suggest you narrow your search. 

There are limitations, however. OiKe 
you’ve viewed the first on your list of arti- 
cles. there’s no quick advance to the next 
article; you must backtrack to the list. And 
if you’ve found 20 articles that satisfy your 
search criteria, the titles of only 10 at a 
time reside in RAM; a disk read is expect- 
ed when you’re calling up an article, but 
tedious when you want just five more ti- 
tles. Searches are reasonably quick but in- 
dicative of how far CD-ROM technology 
still must improve: a complex search for 
both articles containing the phrases “New 
Testament” OR “Letters of Paul" AND 
“Ephesians” but NOT “Love,” for in- 
stance, look 19 seconds to complete on an 
8-MHz AT, plus 3 seconds to call up the 
first article. 

DISPLAYING TEXT Once displayed, 
an article can be displayed full-screen or in 
windows sized to accommodate other win- 
dows. Search words or phrases are high- 
lighted throughout the text ffab takes you 
to the next occurrence), and uppercase 
words indicate the presence of an article 
linked to the original entry; hit Enter with 
the cursor over one of these words, and a 
window with the related article pops up 
with additional information. 

Text can be saved onto your floppy or 
hard disk — one paragraph, page, or article 
at a time — or printed through a straight 
ASCII dump. But if all you want to do is 
mark your place and return to it later, the 
Bookmark feature is what you want. 
Bookmark places are stored in the Note- 
pad, a handy SideAf/ct-like window whose 
contents can be saved on disk. 

Whenever the next version of The New 
Electronic Encyclopedia (“The Newer,” 
perhaps) is released, its retrieval software 
is expected to offer die mouse support 
that’s noticeably absent from the Alt-key 
and windowing interface. And the occa- 
sional unclear prompt displayed during 
such routines as mariung text should be 
smoodied over as well. But if you’re look- 
ing for a good research tool, don’t let the 
product’s quirks sway you: The New Elec- 
tronic Encyclopedia is well worth a look. 
— Edward L. Perratore 
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The Original Oxford 
English Dictionary on 
Compact Disk 

Ever since the first entries for the letter A 
appeared more than a century ago, the Ox- 
ford English Dictionary has offered far 
more than the brief definitions found in its 
lesser rivals. The OED's definitions and 
etymologies often double as essays in lan- 
guage, culture, and history. And the OED 
illustrates every word with a rich sampling 
of quotations. These citations — almost 2 
million in all — range over 1 ,000 years. 

When you look up the definition of 
“knowledge” in the printed OED, you 
can find dozens of quotations that contain 
that word. But what of the thousands of 
quotations listed under different phrases 
that contain the word "knowledge”? The 
printed edition offers no way to find them; 
the compact-disk version offers that and 
mote. 

12 ORIGINAL VOLUMES The Original 
Oxford English Dictionary on Compact 
Disk, issued by Oxford University I^ss 
and Tri Star Publishing at $950, contains 
the 12 original volumes of the OED as 


published between 1884 and 1928, packed 
onto one 645MB disk. It omits the four- 
volume supplement published in 1972-86 
and lacks even the interim one-volume 
supplement of 1933. Oxford is now com- 
bining the original OED and the new Si^- 
plement in a New OED to be published in 
book form in 1989 — and presumably in 
electronic form sometime later. 

Meanwhile, this first CD version per- 
mits unprecedented access to the original 
OED. You can search for any word (or, by 
using Boolean operators, groups of words) 
in the quotations, etymologies, or defini- 
tions. You can search for words with usage 
labels like "billiards” or "Australian,” or 
narrow the search by author, work, year, 
or range of years. You could find every 
word cited from Dickens with a definition 
that uses the word “city” or “town,” and 
wild cards let you search for all words that 
begin with “declar*” or “independ*.” 

By combining search terms, you can 
search for every quotation in the OED that 
dates from 1776 and includes the word 
“America” (there are 17). If you ask for 
all citations that include both “love” and 
“death,” you can see the first in about 8 
seconds, ^^ile you read the first, the pro- 
gram searches in the background for an- 



F A C T 


FILE 


The O/^uio/ OrfonlEngBsh Dietionay 

onComptMDidt 

Tri Star Publishing 

475 Virginia Dr. 

Fcfft Washingum, PA 19034 

(800)872-2828 

Lbt Price: $950 

Requires: 640K RAM. two disk drives, 
DOS 3.0 or later. 

In Short: The CD voskm of the OED is a 
unique, almost revelatory, instrument for 
scholarship in language, history, and litera- 
ture. Includes the ori^nal 12-volume (7£D. 
not the 4-volume supplnnent. Easy-to-use 
software, not copy protected. 
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Other 2 minutes and finds 50 more. If you 
want to find every citation from Sh^e- 
speare that includes the word “love,” 
you’ll have to wait a bit longer. 

If you use an EGA or VGA monitor, 
the CD version can display about 850 of 
the special characters used in the printed 
text, and a pop-up list lets you incorporate 
any of them in a search string. On mono- 
chrome and CGA monitors, an abbreviat- 



EMTRV LIST (coMulete) 


Loue 


3 Love v.M 

4 fLouet v.\Z 

5 Love* 


Enter 

SelectAlieu Entry 

Shift-r3 Make/Renoue Booknark 

Esc 

Exit. No entry selected. 

Scroll -Y* Preu/Hext-Booknark 

Shift-F5 

Print Entry List 

PgUp/Dn ti Hone End 


5. Entrq 2, 1 occ B Sci^ollingt -/♦ Prev/Hext-Occ Pgllp/Pn Ti Hone End! 


The Original Oxford English Dictionary 
on Compact Disk displays definitions, 
quotaiions. phrases, etc. , in different 
colors that correspond to different type 
styles in the printed te.xt. You can switch to 
other words located in the same search 
firom a point-and-shoot menu . 
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Do you need AT technology or PS/2 technology? That's the question everybody is asking nowadays, and that's 
the reason Mitac built the Paragon 286V - to give you the best of both technologies. 

The powerful 12 MHz Paragon 286V gives you the perfect bridge across IBM’s “technology -gap.” Just for starters, 
you get integrated 5-1/4“ and 3-1/2“ disk drives and support for both MS-DOS and OS/2 operating systems. VGA- 
compatible graphics keep you state-of-the-art and support all your existing software. UM/EMS memory is expandable 
up to 8 MB on-board. And space for four storage devices and six expansion slots mean this beautifully designed 
small-footprint machiiu is ready to grow with your needs - all the way up to networking and even multi-user levels. 

When you And yourself stuck in a “technology gap" look to Mitac for creative, reliable, fully supported solu- 
tions. Call toU-firtt for the name of your nearest dealer and details about Mitac’s new third-party service and authorized 
service centers ~ l*SOO>IIlTAC-ITS. 
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ed name for the character appears between 
European angle-brackets instead of the 
character itself, so you see “facUcdil- 
£ade” instead of “fagade.” Formulas, 
musical printing, non-Latin-based alpha- 
bets, and tabular material do not appear at 
all in the CD; they are represented only by 
a starburst symbol that appears correctly 
placed only in the printed brok. 

Tri Star’s retrieval software is generally 
robust and fairly easy to use. You can enter 
search terms into a query window either by 
typing them directly or by using a menu. 
You can transfer search strings from an in- 
dex of labels, authors, or works and store 
about 300 queries for use at a later date. A 
pop-up notepad is available when you’re 
reading an entry, along with 70 screens of 
context-sensitive help. With the use of a 


■ The 12 original 
volumes of the OED are 
packed onto one 645MB 
compact disk. 

color monitor you can distinguish easily 
among etymologies, deftnitions, and quo- 
tations. 

Early copies of the CD version split the 
alphabet between two disks. Oxford fixed 
this absurd arrangement by changing to the 
higher-capacity ISO 9660 format and by 
adding some entries to the lists of “noise 
words’’ that are unindexed in quotations 
and definitions. 

The printed OED is far more efficient 
than the CD if you merely want to look up 
a word. The CD version lets you find a def 
inition in 5 seconds, but because you can 
only see one screen of text at once, it isn’t 
easy to find the exact shade of meaning 
you need. For complex entries, some of 
them filling dozens of screens, the CD dis- 
plays a “structure map” of the numbered 
sections in the definition, but the m^ dis- 
plays only the numbers — and it doesn’t 
help to be able to jump to section 33 of a 
definition if you have no idea what section 
33 contains. 

Although the CD will never replace the 
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Tlie test 3.5" floppy drives 
at NEW low prices... 

MANZANA 

MEANS 

BUSINESS. 

That’s why 8 of the 10 
large.st corporations in the 
U.S. have tested and pur- 
chased our 3-5" floppy 
drives. Because we offer 
quality, reliability and 
compatibility. 

HOST-POWERED PLUS $374.95 

An external, host-powered 1 .44MB 3.5" 
floppy drive. Functions without sacrificing 
either of your Internal drives. Comes with 
Mux Adapter Card and 3Five' software. 

HIGH-DENSITY EXTERNAL $384.95 

A host-powered 1 .44MB drive with our High 
Density Controller Card to upgrade your XT 
to high density 3.5" compatibility. Includes 
3Five‘ software. 

3rd INTERNAL" PLUS $289.95 

For those with 3 or more drive bays, a 
1.44MB 3.5" drive in a 5.25" frame, Mux 
Adapter Card, cabling and 3Flve' software. 

INTERNAL PLUS $199.95 

A 1 .44MB 3.5" drive in a 5.25" frame, with 
|i3Five' software and mounting hardware. 

HIGH-DENSITY 
CONTROLLER (HDC) $94.95 

Upgrades your XT or compatible to support 
1 .44MB 3.5" drives. Supports up to 4 drives 
internally, or 2 internal and 2 external. 

Includes 3Five' software. 

MUX ADAPTER CARD $89.95 

Supports two floppy drives, internal or 
external, in addition to existing drives. 

Includes 3Five’ software. 

3rd INTERNAL'" MUX CARD $99.95 

Includes cable to support a third drive 
internally. 

SPECIFICATIONS 

Uorks with ;iny IX)S 2.0 or alxAv. 

Full compjtihility at ~20K and I. M.MIi 
One year limited hardware warranty. 



Manzana 


.Manzana MicroSy.stcm.s, Inc. 
P.O. Box 2117, Goleta, CA 93118 
FAX (805) 968-5449 

To order: contact your dealer 
or call U.S directly at 

(805) 968-1387 


Laser Printer Users 


Never Wait Rr Your 
Printer Again! 


Wait without 

LaserTORQ™ Wait with 
1.2 minutes competing 
spoolers 
1 minute 



Chart shows the time your PC is tied-up to print 
a 5-page Word document to an HP LaserJet It. 


YouCanWark 
While Yon Print 


“The ijest print buffer for laser printers 
...lean, last, and indispensable" 

— PC Magazine 8/88 

“The tiest print spooler for IBM PC’s” 

— Personal Publishing 11/88 

“I highly recommend you get 
LaserTORQ... It is outstandino ! No 
laser printer should be without it” 

— Computer Shopper 11/88 


Stop Waiting For Your Printer! 

Whenever you print, you lose your PC 
— for minutes, even hours. You need 
LaserTORQ — the lightning fast print 
buffer that lets you work and print at the 
same time. Perfect for graphics printing 
and desktop publishing. 

Unconditional Guarantee 

At only $99, LaserTORQ pays for itself 
fast. And it comes with a 30-day money- 
back guarantee, toll-free technical 
support, and free two-day shipping. 

Try it at no risk. You have nothing to 
lose but wasted time. 

Call now: 

800 - 346-1353 

in California tall 415-843-2234 


LaserTools 


“The Printing Enhancement People” 

3025 Buena Vista Way, Berkeley. Calitornia 94708 


GO WITH 
MICRO D 
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printed OED, it serves as an indispens- 
able — and enjoyable — index to the printed 
book. Every research library needs the 
CD, and hundreds of scholars are probably 
hard at work writing grant applications in 
the hope of being able to afford a copy. 

— ^Edward Mendelson 

Reader’s Guide to 
Periodical Literature 

If information acquisition is part of your 
daily routine, the $1,095 yearly subscrip- 
tion cost for the H. W. Wilson Company’s 
Reader’s Guide to Periodical Literature 
CD-ROM will be no obstacle to you at all. 
The very worst it will do for you is keep 
you out of musty library basements, while 
at best it can answer most of your “Where 
did I see that?” and “Where can I find 
that?” questions. 

The installation software is not as im- 
posing as the standard Microsoft CD- 
ROM extensions. Wilson, in fact, does not 
use the Microsoft extensions and currently 
does not provide a driver for the Sony 
CMU6100 that was used as the standard 
reader for these reviews (they do support 
theCMUKXIB). Luckily a Philips CM 121 


was available, and Wilson’s driver for the 
CMIOO worked fine with it (Wilson sup- 
ports either the 153 or 155 controller card 
for this reader). 

Installation will take you all of about 15 
minutes; it does nothing more than set up 
the directories and drives you’ll be using 
and transfer the retrieval software to your 
hard disk. 

STRATEGIES VARY There are two 
variations on retrieval strategies. One is a 
simple browse routine based on a single, 
general subject-recall parameter. If your 
search yields no direct matches, you’ll be 
given a list of possibilities that fall into the 
range of topics you might have actually 
meant. 

Searching for the subject “O’Brien, 
Bill,” for instance, will place you in the 
middle of a list of O’Briens at that entry or 
as close to “Bill” as possible if there is no 
direct match. From there the normal PC di- 
rection keys can move you up or down 
through the list — which, at its extremes, 
includes every subject in the database. 

The other search strategy, Wilsearch, 
lets you become more specific by defining 
any or all of three subject lines, author and 
journal names, the article title, and even a 


fciFACT FILE 

Reader’s Guide to Periodical Literature 

H.W. Wilson 

Bronx, NY 10452 

(212)588-8998 

List Price: $1,095 

Requires: 640K RAM, haid disk, DOS 3. i 
or later. 

In Short: Ideal reference source for schools, 
libraries, and researchers even thou^ the 
package does not currently support the Mi- 
crosoft CD-ROM extensions. Retrieval soft- 
ware is quite managable, and the flexibility 
of the WilSearch query mode lets you enter 
coitqtlex search parameters. 
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Dewey number if you have one. Using this 
method, only those records that directiy 
match your search parameters are report- 
ed. Search response times were generally 
quick; Wilson seems to have developed a 
good retrieval algorithm. Most searches, 
despite their complexity, took under 20 
seconds. 

There did, at first, appear to be some 
limitations to the package’s output capabil- 
ity. Printing is the only obvious output 
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2 (RDG) 

O’Brien, Bill 

Squeezing nore on a disk (floppy disks) 
Science Digest 93: 12 My '85 


SUBJECTS COUERED: 

Jj] Conputers/fleuory systens 


Wilson's Wilsearch retrieval software for 
the Reader's Guide to Periodical 
Literature attempts to emulate a 
windowing environment. Rather than 
using pull-down menus, Wilsearch enlists 
function-key commands for paging, 
printing, and help requests. The .screen is 
customizable for a variety of video 
sy.s terns. 


nLast CITATION - PRESS 4-* to Continue 
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Smart, too. The desktop film recorder youve been 
waiting for. ProCoIor.® From Matrix. 

Super-sharp, artist-quality graphics on 35mm 
slides or Polaroid® instant prints. 

Millions of colors. For the most stunning presen- 
tations you’ve ever seen ... or shown. 

Compatibility? Total. 1 - 800 - 851-8511 

Mac II. IBM® PC. In NY: 1-914-365-0190 

Popular graphics software. Plus every Matrix film 
recorder, thermal printer and presentation system. 

And if you’ve been printing on a laser printer or a plot- 
ter, you can output to a ProCoIor just as easily. 

AH for about six grand. 

How do we do it? Easily. We’ve been at it a long time. 

Ask anyone who uses our recorders. Such as Allstate. 

AT&T. Lotus Development Corp. And GM. 

They’re pretty smart cookies themselves. 

Guess it takes one to know one. 

WHEN YOUR IMAGE IS ON THE LINE. 


MATRIX 
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EASYFLOW 

An on-screen flowchart processor that knows about flowcharts - not just 
/l another "screen draw" program that makes you do most of the work. 
EasyFlow is a powerful full-screen graphics program dedicated to flowcharts 
and organization charts. With it you can quickly compose charts. More 
important, you can easily modify charts so they are always up to date. 
>■ Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

► Fast: Written in assembly language for speed. 

► Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? EasyFlow Mom‘6cd.\\y breaks the chart up & prints it in page size pieces. 

► Standard: All standard flowcharting shapes included. Custom shapes can be ordered. 

► User friendly: Don’t take our word for it. PC Magazine says "EasyFlow lives 
up to its name. It's hard to imagine any easier and more flexible way to produce 
basic and even complex flowcharts". [March 10th 1987 issue, page 278.) 

► Mouse: Optional but fully supported. 

► It prints: On most popular matrix printers including IBM, Epson, Toshiba, HP 
LaserJet, LaserJet-Plus and many others, 

► It plots: On HP7440, 7475, 7550, 7570, 7585B and compatible plotters. 

>■ It works: We are contractually prevented from mentioning the name of the “big 
eight” accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFlow. 

► Rush delivery: Order by noon today (eastern time) and you’ll have it tomorrow. 
Rush delivery charge is $10.50 (instead of $2.00) and is available only to 
continental USA and Canada. 

^ Documented: 100 page manual plus over 150 screens of context sensitive help. 

EasyFlow works on IBM PC’s, IBM PS/2 and compatibles. Requires 384 K memory, 
DOS 2.0 or higher and an IBM CGA/EGA/VGA or Hercules monochrome compatible 
adapter card. 

Order direct for only $ 149.95 -i- $2.00 S&H (USA/Canada), $10.00 (foreign). Payment 
by M.O., cheque, VISA, Mastercard or Company PO. 



Yes 



The chart fragment above was produced on an HP LaserJet-Plus and is actual size and 
unretouched. Publication quality charts like this can be produced using only minutes of preparation 
time and seconds of print time. 


HavenTree Software Limited Order Desk: 1-800-267-0668 
PO Box 1093-P Information: (613) 544-6035 ext 49 

Thousand Island Park, NY 13692 Telefax(G3): (613) 544-9632 
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choice, and no commands are apparent for 
saving a list of citations to disk. A little de- 
vious work in the setup file cured that by 
changing the output port from LPTl: to a 
disk filename. Wilson must have had this 
in mind, because new entries into the file 
do not overwrite old ones — they’re added 
to the end. In any case, the output is 
straight ASCII, which means that Post- 
Script or other DCL printers will need a lit- 
tle assistance. 

One excellent tie-in that Wilson fur- 
nishes (at additional cost) is an adjunct on- 
line search of its own database. While the 
company does send you quarterly updates 


■ In its version of 
the Reader's Guide to 
Periodical Literature, 
Wilson seems to have 
developed a good 
retrieval algorithm. 

(via new disks) throughout your subscrip- 
tion year (the CD covers a 4'/2-year peri- 
od), interim additions are maintained on 
Wilson’s own computer. Once you’re es- 
tablished as an on-line customer, if your 
search turns up no response locally or you 
suspect that newer citations may exist, a 
single keystroke automatically logs into 
the company’s mainframe, does the 
search, and downloads the response. 

Periodical literature may not sound like 
the most interesting of topics, and by many 
standards it most likely isn’t. The CD 
comes without any abstracts — only cita- 
tions that tell you where to find the infor- 
mation you want. It serves solely as a 
pointer that lets your legs pick up the trail. 
But put one of these in a library (even a 
school library) or in the middle of a re- 
search department, and it will justify its 
cost in a few months. And if periodic^ lit- 
erature isn’t your forte, Wilson also has 
CDs or on-line services covering the arts, 
sciences, books, and a host of other top- 
ics.— Bill O’Brien m 
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Intel announces 
non-stop flints. 



Announcing the first non-stop communications 
route between businesses anywhere in the 
world. Intel’s Connection CoProcessorr 

It’s a whole new 
way to send and receive 
programs, files, text, 
graphics and elearonic 
messages. Not just between PCs, but with fax 
machines as well. 

The Intel Conneaion is a communicatioas 
coprocessing board that frees your PC from the 
task of communicating. 

Which means your fexes or files can now fly 
cross country. And you can still be zooming 
around in your flight simulator. Or recalculating 
your spreadsheets for tomorrow’s meeting. 
Without interruption or downtime. 

And when you fex, there are no more stop- 
overs at the printer, or at the fax machine. Because 
you can do everything without leaving your PC. 


And when you send files direcdy to another 
Connection-equipped PC, there’s no need to set 
parameters and protocols. Information is sent 
automatically at 9600 bps. 

Best of all, Conneaion supports CASf a 
new communication standard that is supported 
by major software and hardware developers. 
Wtiich means you can send documents without 
exiting your application. 

And everything is backed by toll-free technical 
support and a five-year warranty from Intel. So 
what are you waiting for? Call 800-538-3373 
now for a free demo disk. 

Because with Connection Coprocessor, 
elearonic communication is really going to 
takeoff. 

iny 



61988 Intel G]qxiratH)n.CiinneaiiinO>PnKev<or IS amdemarkiifliMcICorpomKm *CA.S(rxi\/ Intel OimmunK'aiinKApplk'uiionSpet.iricaiion.) 
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Cut-rate prices on cut-above products! 


A lot of computer 
for your money... 
plus a one-year 
warranty! 







• 12MHz 80286 processor 
running at l2MHz or 6MH 

• 0 wait states 

• 1MB RAM 

• 1.2MB floppy drive 

• Dual floppy/hard drive 
controller 

• 200-watt power supply 

• Keyboard 


Computer Products 


Bentley 286/12 

SIse^stenTr; $109 5 

• With 40MB HD Seagate®, 28 nis . . . $1525 

• With 70MB HD MiniScribc®, 28 ms . . $1659 


Monographics Ca 
Ibxt mode: 80 col. x 25 
lines; graphics mode: 

720 X 348; parallel 

port $49 


EGA-480 Card 

640 X 480 256KB 

display RAM $179 


EGA Monitor 

14" tube, diagonal . 

high resolution $349 


EGA Combo 

EGA card and monitor. 


Odor Card Col<Hr Monitor 

640 x 200 color M'tube, 

graphics card $49 CGA monitor 










.N/ 


Samsung^ Monitor 
12 ” flat screen with 4 ,^- 
tilt and swivel base . . . $95 


Mono Combo 

Moitographics card and monitor $139 


MicC'Indispensible for 
desktop publishii^ applica- 
tions. mice provide easy 
cursor movement for a 
variety of software packages. 

Bus Mouse $89 

Logitech C7 

Serial Mouse $79 

MS* Bus Mouse . . . . $U9 
Genius® GM-« + 

Serial Mouse 

wUh Dr. Halo ///™ ..$55 


m 


$489 


Color Combo 

CGA card and monimr $289 


Modems-Ali are compati- 
ble with popular communi- 
cation standards and have 
auto answer, auto redial, 
and auto voice/data switch- 
ing. External modems 
include LED status indica- 
tors and require modem 
cable for hookup. 

300/1200 Baud 

Internal Modem $69» 

30002000400 Baud 

Internal Modem.. ..$139 

300/1200 Baud 
External Modem .... $89 
2400 Baud 

External Modem . . . $159 


Expansion explosion! 


XT-MPC-A six-function 
expansion card: 384KB 
RAM, serial port, parallel 
port, game port, clock/ 
calendar with battery 
backup, and utility software. 

Only $199 


MElM-576-McnK)ry expan- 
sion card that fits in a short 
slot and supports either 
64KB or 256KB chips. 
Comes with 0KB. expan- 
dable to I92KB. 384KB. 
or 576KB. 

Only $35 


Oixiikl TinylWbo 286’'* 
80287 processif^ speed for 
your XT. 

Only $279 


AT-MFC-for IBM XT* or 
AT^ Up to 1.5MB memory 
expansion, serial and parallel 
port. Comes with OKR 

Only $99 


EMS-Expanded-Memory- 
Specification card compati- 
ble with the Lotus* /Intel*/ 
Microsoft memory specifica- 
tion. Comes with 0KB, 
expandable to 2MB. 

Includes utility software. 

XT 3^rsion 

Only $99 

AT Version 

r7rt/v $110 


Coprocessors 

8087-3 (SMHz) i . . 

8087-2 (8MHid - > . . . -Stft 
80287-6 (6MHzy . . ,i^:%Y79 
80287-8 (SMHzX. ..^^.$259 
80287-10 (I0 MHi).T?^$299 







< 4 , 
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’ lOMHz 80286 processor 
switchable to 6MHz 
■ 512KB RAM 
’ 1.2MB floppy drive 
’ Dual floppy/hard drive 
controller 

' Six 16-bit and two 8-bil 
expansion slots 
' 200-watt power supply 
' Keyboard 



' Turbo-charged XT- 
compatible 8088 processor 
running at lOMHz or 
4.77MHz switchable 

■ 640KB RAM 

■ .760KB floppy drive 
Controller 

’ Eight expansion slots 

’ 1.50-watt power supply 

' Keyboard 


lllllllllllllllllllllllllllll 




Bentley 286/10 

Base System 


$995 


Bentley Turbo/10 

^MT^sternTT'. 


$599 


• With 40MB HD Seagate, 28ms $1419 * With 30MB HD MiniScribe, 65ms . . . $899 

* With TOMB HD MiniScribe, 28ms . . $1559 * With 40MB HD MiniScribe, 61ms . . . $959 


Enhance your Bentley with our popular add-on products! 


AT Hard Drives 

• High Quality • Low Price 

• High Performance 

• High-Capacity Storage 

• One-Year Limited Warranty 

40MB Seagate (28ms) 

43MB MiniScribe (25ms). 



71MB MiniScribe (28ms) 


$439 

$459 

(Reg. $649).. $569 


XT Hard Disk KlLs- 
Quaiitv hurJ disk kits for the 
IBM .XT and compatibles. 

Each ki( includes a half-height 
Winchester hard disk, hard disk 
controller, cables, software, 
mounting hardware, and 
illustrated manual. 

20MB MiniScribe (6.5ms) 

30MB MiniScribe (65ms| 

40MB MiniScribe (61ms) 

20MB FiTr the Compaq Rniable . . . 

360kB Diskette Drives- 
Convenience and L\>mpatibiliiy. 

For XTs $99 

For ATs $109 




$279 

$339 

$379 

$299 




XT I/O-Scrial. parallel, 
and game port, and clock/ 
calendar with batter) backup. 

Onh $65 



Panasonic 10921 
Printer-Cosi-effcc- 
tive and fast! Prints 
!88cps draft and 
57cps near letter- 
quality. Nine-pin 
print head and parallel 
interface. 

Onl\ . . . $349 



AT I/O-Scrial port and 
parallel port. 

Only $49 

(Reg. S59j 


Computer Products 


I70U Still .Mvadim C'mr Round Rock, Texas 78681 
Ama/ing prices on quality computers and add-on 
products. Free UPS ground shipping in the con- 
tinental USA. Thirty-day. money-back guarantee 
(Dues not include return freight). No surcharge 
for MasterCard. VISA. C.O.D., or cashier's 
check. Fortune l(X)0. university, and institution 
purchase orders accepted uiih appnned credit. 
Prices are subject to change without notice. One- 
year limited warranty. 

Sales Hours: Mon.— Fri. 8 a.m. — 9 p.m. 

Sat. 9 a.m. — 5 p.m. 
('ust. Support: Mon. — Fri. 9 a.m. — 5 p.m. 

Order Toll Free 

800 - 234-4442 

Customer Support: 800-288-2005 
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Brand Iiew 
nteolntion 
Thd^andy 

HS-3000 



Desktop publishing has never been easier! 

With DFI’s new HANDY SCANNER (HS-3000). scan- 
ning BIG pictures has become a breeze. 

The HS-3000 Is the first hand-held scanner to offer 
four (400/300/200/100) DPI resolutions for the IBM 
PC/XT/AT, PS/2 Models25/30 and their compatibles. Able 
to scan an image 4-1/8'' wide, it also has some unique 
features such as : 32 levels of grey resolution (others on- 
ly have l6 levels), a fast 7-scc. scanning speed (for 10" 
at 300 DPI) and a yellow-green light which captures the 
reddish skin tones of your images 
(scanners with red lights just can't 
see the all-important skin tones), 
thereby giving you sharper pic- 
tures. What's more, a real-time 
screen display lets you instantly 



see your scanned image, so you can quickly make the 
necessary adjustments, if needed. 

With its accompanying software, you can quickly 
scan, bit-edit, crop, save and use the images under 
graphics packages such as PageMaker, Ventura, Word- 
Perfect 5.0, PC Paintbrush + , and many others. 

You can scan dot matrix, typewriter and laser printer 
monospaced texts and use them in your word processor. 
The trainable OCR software has the exclusive ZIP feature 
which lets you merge 2 scanned pages into one. 

The HS-3000 package includes the scanner, interfiice 
card, a utility disk, an instruction manual and the HALO 
DPE graphics editor/layout program. 

The HANDY SCANNER 3000 — a truly remarkable 
package, as only DFl can deliver. 



Dn^ 


DIAMOND FLOWER ELECTRIC INSTRUMENT CO^ (U.S.A.) INC. 

2544 Port St,. West Sacramento. CA 95691 Tel: (916)373-1234 Fax; (916)373-0221 

DIAMOND FLOWER ELECTRIC (NORTHEAST). INC. 

5C Joanna Court. East Brunswick. NJ 06816 Tel: (201)390-2815 Fax: (201)390-2817 
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■ UTILITIES ■ MICHAEL J. MEFFORD 

Ansi. SYS 

WITHOUT THE HASSLE 


The ANSI control sequences open up fascinating opportunities for screen display and DOS 
Junction-key reassignments. Here’s how to implement them without loading ANSI. SYS. 


W ould you like to control screen 
colors with a simple TYPE 
command? Wouldn’t it be nice 
to redefine your function keys to do mean- 
ingful work in DOS'? ANSI, COM. this is- 
sue’s utility, is designed to give you that 
control without incurring the performance 
penalties involved in using IBM’s own 
ANSI . SYS to do the job. 

ANSI. SYS is a DOS device driver that 
provides extended screen and keyboard 
control to any application that uses DOS 
functions for its input or output. Like other 
device drivers, it’s installed at boot time 
from the CONFIG.SYS file, and the small 
divot of memory it carves out can’t be re- 
covered after it is installed. Since ANSI 
Uxjks for its control sequences by examin- 
ing each character both when it comes in 
from the keyboard and when it is output to 
the screen, performance can suffer. The 
effect is negligible on the performance of 
fa.st machines, though it is noticeable with 
slower pr(Kes,sors. 

The ANSI driver gives access to the 
ANSI functions only to programs that use 
DOS services for I/O. For performance 
reasons, most of Uxlay’s regular applica- 
tions circumvent DOS I/O, either by using 
the BIOS or addressing the hardware di- 
rectly. (If you don’t have ANSI. SYS in- 
stalled, you’ll know right away whether a 
particular program requires it. because a 
telltale series of escape codes will be 
.strewn across the screen. ) 

The program that all of us use that can 
profit from ANSI, however, is COM- 
MAND. COM. You might not have 
thought of COMMAND.COM as a pro- 


gram, but it is, and the most common way 
to make use of ANSI control is through 
COMMAND. COM’s PROMPT com- 
mand. With ANSI’s aid. the dull white on 
black A> prompt can become a colorful 
and more informative command-awaiting 
screen. The seldom-used DOS function 
keys (F3 is normally the only useful one) 


PRODUCTIVITY INDEX 


ITII.ITIES 

How to utilize the ANSI control 

sequences without loading ANSI. SYS. 

ENVIRONMENTS 

Simplify the task of dealing with 

OS/2’s complex new interface. 

POWER PROGRAMMING 

OS/2 equivalents of GETENV. ASM 

and changing times and dates to ASCII . 

SPREADSHEET CLINIC 

Retrieve parts of 1-2-3 worksheets; 

save hidden Excel macro sheets. 

ISER-TO-l'SER 

leam about assembler programming; 

[X)S’s CALL can alter environments. 

IXIWER I'SER 

Speed up line drawing and control 
fixrtnote numberinu in Word. 
LANGUAGI'S 

Regain a Turbo Pascal 3.0 feature; a 
way to input long data statements. 

I*CHTOR 

IBM BASIC won’t run on PC clones; 
the PC AT battery’s important role. 
CONNECTIVn V CLINIC 
Find out which networks use NetBIOS 
and how LAN Manager works with it. 
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can be defined to type out things you have 
to enter frequently, such as DIR. TYPE, 
and COPY. 

ANSI.COM is a memory-resident utili- 
ty that can be installed or uninstalled at any 
time. The utility perfonns all the functions 
of ANSI. SYS, but it adds the abilities to 
work at higher .screen speed, to be activat- 
ed or deactivated at will, to use a large- 
siz-e. flushable key-reassignment buffer, 
and to work with video modes of any width 
or length — including the 43-line EGA 
nxxle. 

GETTING A COPY OF ANSI You can 
download a ready-to-run copy of ANSI 
.COM from PC MagNet. as explained in 
the sidebar “ANSI by Modem." The 
.source crxie, ANSI. ASM. together with 
ANSI. BAS (a BASIC listing that will 
automatically prixluce ANSI.COM when 
you run it) is printed here; however, both 
are also available for downloading from 
PC MagNet. 

When entered initially, either at the 
DOS prompt or as part of your AUTOEX- 
EC. BAT file, ANSI installs itself like any 
other TSR. Since it makes no sense to in- 
stall a duplicate con.sole driver, however, 
ANSI, COM will not install if ANSI. SYS 
is already loaded. If you are presently us- 
ing ANSI. SYS, therefore, remove the 
statement DEVICE=ANSI.SYS from 
your CONFIG.SYS file, add ANSI.COM 
to your AUTOEXEC.BAT, and rcbrxx 
your machine. 

The full ANSI.COM syntax is 

ANSI [FAST I SLOH)(OK ) 0Fr)|/8 nnnH/Cn/U] 

8 9 


PC 
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The first two optional parameter pairs, 
FAST I SLOW and ON I OFF, control the 
status of the program . (The vertical bar be- 
tween the options simply means that you 
may select only one of each pair.) 

The FAST parameter is the default, and 
it routes ANSI’s output directly to the 
screen buffer. This is the desirable mode 
for most systems, with the exception of 
machines that use IBM’s CGA adapter. 
Writing directly to the CGA video buffer 
causes “snow" to appear on the screen. In 
its SLOW mode, ANSI uses BIOS calls to 
handle screen output, avoiding the bliz- 
zard. Sending output via the BIOS — the 
method used by ANSI. SYS itself — in- 
volves additional overhead that slows out- 


put. On the other hand, if you use a screen- 
capture program and you find that it 
doesn’t work in the FAST mode, you can 
simply switch to using the SLOW mode. 

■fhe ON I OFF option activates or deac- 
tivates the ANSI filler. The default is ON, 
but if you turn ANSI OFF, your machine 
will act as if ANSI. COM wasn’t loaded. 
You can change either the FAST I SLOW 
or the ON I OFF options at install lime, or 
you ean change them later by entering 
ANSI followed by the desired mode. 
ANSI is smart enough not to install itself 
more than once. Once it’s installed, enter- 
ing ANSI without parameters will produce 
a status report. 

The /B switch controls the amount of 


memory ANSI reserves for key reassign- 
ments. The nnn parameter is the decimal 
number of the desired buffer size in bytes. 
By default, ANSI.COM reserves the same 
size buffer — 200 bytes — as does AN- 
SI. SYS. If you’ve found yourself restrict- 
ed by the limited buffer of ANSI. SYS, 
you’ll appreciate the 60K maximum as- 
signable under ANSI.COM. Alternative- 
ly. if you don’t plan to reassign any keys, 
you can set the buffer size to 0. Selecting a 
zero buffer shrinks ANSI, COM down to 
its minimum residence size, a little under 
2K. Since the memory buffer must be allo- 
cated at load time, you can only use the /B 
switch when you are installing the ANSI 
program. 


AMSX.40M - R*pIac«Mnt for tho ANSI. SYS eeciROlo dovico drlvori 
Unllk* AXSl.STa vhich auat bo inotallod at bMt CiM, AMSI.COM 
can bo inatallod and unlnatallod at anytiao. Enhancoaonta ineludo 
a faat acroon vtlto and variablo aizad kayboard raataigntiont buffor. 


SEGHCirr PObLIC 'COOB' 

ASSUME CS>_TEXT,SSl_TEXT,BSi TtXT.SSi 

ORC ISSH 

JKP INITIALISE 


CR 

LP 

SPACE 
BSC CHAR 

simCle quote 

I>OOSLS~QUOTE 

BELL 

BS 


'ANSI l.S |C) 19S9 Slff Coaaunicationa Ce.'.CR.LP 

-PC HaQasino *,2S4.- Klehaal J. Na(ferd*,CR,LP,LP,*$*,2S 


SLOW EQU 
PAST CQU 
STATUS_MASR BQU 

ANSI STATE DH 
statOs DB 

PARAMETERS OB 
LAST PARAKETER EQU 

OLb INT 29 DW 
0LD"INT“1« DW 
OLO“llfT_21 OW 

ATTRIBUTE OB 
SAVE_POdITION DH 
LIME WRAP DB 
quotC type OB 
BSC c5uNT OW 
MUMiSR COUNT DH 


BSC STATE 
ON 5ft PAST 
•OPP SLOWFAST- 
$ - PARAMETERS 


COMMAND TABLE LABEL 


COKHAHDLENOTH EQU 


• COMMAND TABLE 


OW CURS POSITION, CURSOR UP, CUREOR_DOWH, CURS PORUARD, CURS BACKWARD 

DW HOR2~VERT POS, DEV2CB~8TATU6, SAVE CURSOR, RESTORE CURS, ERASi IN LIME 

DH 8CR,~ ' SET H05B, RESEf_MOOE, REASSIOHmEMT, CLS ~ ~ 

COMHAND_BRO EQU T - 2 


ATTRIBUTE TABLE LABEL BYTE 

DB SB, iT, S4. S5, 17, SB, 38,31,32. 2), 34. 39. 3«, 27, 49,41,42, 43. 44, 49, 46, 47 

ATTRIBUTE LENGTH EQU $ . ATTRIBUTE TABLE 


iPoraati and siask.OR aaak 
DB BSBH,B7H. BPPH.BSH, 

DS SPSH.BIH, BPBH,B4H, 

DB BFBH,B3H. SPIR.B7H, 

DB BBPH.IBH, BSPK,9BH, 

ATTRIBUTE END EQU 


BPBR.SIR, 
BFSH.B2H, 
BBPH.BBK, 
B8Pn,3BH, 
i - 2 


BPPH.BBH, BFBH,7BH, 
BPSH,S4H, SPSH.BIH, 
BaPH,4BH, BBPH.3BH, 
B6PH,7BH 


BSSH.BBH 

BF8H,S9H 

BBPH.BBH 


BIOS_ACTIVE_PACE EQU 

ACTIVE PACE DB 7 

ADOR 6f49 DH 7 

BIOS~CRT NODE EQU 

CRT ikM>E~ DB 7 

CRT“ cols DH 7 


63H 

49H 


CRT“START DH 7 

CRT DATA LEHCTH EQU $ - CRT_NOOE 


CURIoR POSH 
CURSOR~COL 
CURSOR ROW 
CRT_ROHS 


DOS INPUT OB OPP 

BU8?_PLAC DB OPP 

REASSIGN FLAG OB OPP 

REMOVE FLAC OB ON 

REASS ICN_COUHT DH B 

REASSIGN POS DH 7 

PUMCTI0H'14 DS 7 

ZR ' ~ BQU IBBI 


ESC_BUPrCR SIZE EQU 

REASSICHMEKT DEFAULT EQU 
REASSICMNENT'SISB OH 

REASSIGNMENT MAX EQU 

REASSICN_CND~ ON 

BUPPER_ENO DH 


126 

28S 

REASSICMMENT DEFAULT 
6B • 1S24 

REASSIGNMENT BUPFEH 

REASSICNMENT'BUFFBR * REASSIGNMENT DEFAULT 


) IRT 29 IS an undoeuBHOtad incarrupt eallad by DOS for output to tba eonaela. i 
AHSI_IMT_29 PROC PAR 


PUSH AX 
PUSH BX 
PUSH CX 
PUSH DX 
PUSH SI 
PUSH DI 
PUSH DS 
PUSH EB 
PUSH BP 


iSava all ragiatars. 


CLD 

MOV 

MOV 


CALL 


BX,CS 
DS.BX 
ES,8X 
ANSI STATE 


ANat_INT_29 


POP BP 

POP BS 

POP OS 

POP DI 

POP St 

POP DX 

POP ex 

POP BX 

POP AX 

IRET 
ENDP 


jAll String oparationa forward. 
iPeint to our data aagnant. 


{Call tha currant atata of 
: tba ANSI ESC aaquanca. 


iRaatora all ragiatara and 


ANSI INT 21 PROC 
PU8HF 
CMP 
JS 
CMP 
JS 
CMP 
JS 
CMP 
JVZ 
CMP 
Jl 

QU1CK31 EXITl POPP 
JMP 

INPUT I POPP 

PUSHP 

CALL 

MOV 

RET 


PAR 


AH, BAH 

INPUT 

AH, 7 

INPUT 

AH,1 

INPUT 

AN, 4 

QUICR2} EXIT 

dl.bpph” 

INPUT 


DWORD PTR CSi<M4>_IHT_31 


;tf DOS tnt 21 functions Ah, 

} 7h, lb or eonsolo input (6h) 
> than tall int 16. Dos input 
t ia aetlva. 


Ilf net, lat tha original 
I intarrupt proeaaa tba call. 


CS I DOS_INPUT, OW 

DWORD PTR CSrOLO INT 21 
C8 ! DOs_iNPtrr , opp" 


lINT 16 handlar flag. 

lEBulata an intarrupt. 
iTum flag back off. 
iRaturn with currant flags. 

(canfinufs/ 


ANSI.ASM: The source code from which to assemble, link, andEXE2BINANSl.COM. Use the program to implement ANSI control sequences. 
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One of the problems with ANSI.SYS is 
that once key reassignments are made, 
they are difficult to remove. Suppose, for 
example, that you have assigned the dou- 
ble quote to the single quote, eliminating 
the need to use the Shift key. If you later 
want to restore the single quote key to its 
original meaning, your only recourse is to 
make an additional assignment, defining 
the single quote back to itself. Since 
ANSI.SYS does not remove the old re- 
assignment from the buffer, you have that 
much less room for new key definitions. 
ANSI.COM takes the same approach: not 
only can its buffer be much larger, but you 
can also flush out the entire reassignment 
buffer at any time you wish by invoking 


ANSI with the /C (clear) switch. 

You can uninstall ANS1.COM by en- 
tering its name along with the /U switch. 
As with all TSRs, you must always unin- 
stall in reverse order of installation if you 
wish to reclaim the memory it occupies. 
The ability to uninstall and reinstall makes 
it possible to change the key reassignment 
buffer size without fully rebooting your 
machine. Note that all current key reas- 
signments are lost when you do so, and, 
therefore, will have to be reloaded into the 
resized buffer. 

ANSI. COM's own parameters are not 
case-sensitive, and only the first two char- 
acters of the status parameters are re- 
quired. For example, “ANSI fa” would 


change the status to FAST. The only cave- 
at with ANS1.COM is the standaid one: 
there is always the potential for conflicts 
among multiple TSRs. 

ESC SEQUENCES ANSI works as a 
console filter and looks for an escape se- 
quence as its cue to take some special ac- 
tion. The IBM ANSI commands support- 
ed by ANSI.SYS and ANSI.COM are a 
subset of the ANSI standard. The specific 
commands you can enter are listed in the 
sidebar “The IBM ANSI Command Set.” 
Each ANSI escape sequence mu.st begin 
with two characters: an ESC followed by [, 
the left bracket. The ESC character does 
not consist of the three letters E-S-C. ESC 


DM slinn.orr 
oui7ki( kxit 
•usv_nJ(o,M 

QUICX1(_UXT 

■r,tp 

PtmCTlM !(.*■ 
JUt.MOT IfH 
OCT KCT 


iXf not callod via a DM 
t cooaola infut call, aalt. 
tif alraady proe*aali>q * call. 

I aait. 

>xll atrifif o|>aP*(^Ma forward. 
;Maa rafaraitea to flaga on atack 
jiavo fuoction raquaat. 

Iftrip poaaibla oxtondod raquaat. 
}Xf aaro. It'a wait for a ksy. 
;glaa, daeraaant. tf xaro If a 


tKaatera raqlatara and lat 
t original Intarrupt bandlar 
{ proeaaa tba call. 


RCMtlO* COCTCT.MI 
rbamzom'pm.di 
RBAM Zaa''nAG , M 
P9IKrZM~l(.l 
itmtcvE~ 

Mwovc rLM.opr 

RCTRICn 

AR.PUIKTIM_ti 


OX.fttAMtOH m 
bl.fOXl 
rUdCTZM t«,l 


;Claa, aMilata an intarrupt. 

jttatua call raaulta in flaga. 
jwaa it a atatua callY 
jXf no, ehaek kay raturnad. 
illaa, ratrlava atatua raaulta. 
tXf aaro, no kay waiting, 
ttlaa, SR > a. 

iPuair Juat to kaap ataek right. 
;ria ataek. 

iMteh proeadura wanta kay in ax. 
icltack raaaaigidMnt buffar. 

»Xf no oateb, aait. 
tSlaa, rotrlava atcing langth. 
jJbdjuat for langth wo^ aod aatch 
I bytaj aaaa for atrlag polntar. 
lljttandad kayr ia. kay - •. 
tXf BO. aava langth aad polntar. 
tSlaa, adjuat for axtandad coda. 

tsaaa string langth. 
jRaao polntar to string. 
iPlag toat rapioeaawnt in affaet. 
(Was it a kay wait function call7 
lXt no, kay statuat gat it. 
(Ranovad it fron kbd buffarr 
>Xf yaa, gat raasaignaant. 

(Slsa, aat tha raplaead eharaetar 
I via IVT K. 

(Flag eharaetar aatan. 

(Mtriawa polntar to string. 
(Ratrlava raplacaoant eharaetar. 
(Xa it a kay wait fuDetioo eallY 
(Zf yaa, boap polntar up ooa. 



DZ.OPPSCT coNUtMD cwo (Xf yas. aaacuta 
txccun ' ( craaa in Display | 

RTATVS.MP (AMI OrTY If yaa, 

PU(aH noPTBR ( Xf not fall throu^ 


(Za It aaeond eharaetar of CLSY 
(Xf yaa, aaacuta 
( craaa in Display proeadura. 
(AMI OTTY If wa, flush buffar. 
( Xf net fall through to procann. 


dWS CR WUMlCR 

IWC WUiiSCR COVWT 

JYCP sHoirr Surm^cRAR 

CMP AL,*g* 

JR rLMH RurrcR 

CMP At,**’ 

JA DO COMIhMD 

IkCSUNUtATC 

JHP RSMT RUPPSR CHAR 


(In it singla or doubla guotasY 
(If yaa, atora string stata. 

(Xa it saBl-eolon dalialtsrY 
;Xf no. ehaek if nuabar. 
tllsa, ineraaont nuabar eount. 
(Buffar tha sani^olon. 

(Is it balow • Y 

(If yaa. illegal( flush buffer. 

(Blsa, is it above 9 Y 

(If yaa, chock for c oasts nd char. 

(Blsa it’s a nunbari aecunulata. 

(luffar tha eharaetar. 


DX.OPPsrt COHHANO_TARtC (Point t 


(ANSI ASM conlinues} 
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THE IBM ANSI COMMAND SET 


T he ANSI. SYS device driver is men- 
tioned in the DEVICE command 
section of the regular DOS Reference 
manual. The eommand set is not includ- 
ed there, however, and is found instead 
in the Technical Reference manual 
(called the Command Reference for DOS 
4.0). Since many readers do not have the 
Teclmical Reference manual, the ANSI 
command set is listed here. 

CONTROL SEQUENCE SYNTAX 

The control sequences have the follow- 
ing general form: 

ESC [parametersCOMMAND 

The ESC is not the thrcc-character se- 
quence E-S-C but rather the I -byte AS- 
CIII code for decimal 27 (hex IB). The 
left bracket is the .second control charac- 
ter and is followed by the parameters for 
the spceific ANSI command. The param- 
eters in the IBM ANSI-supported com- 
mands listed below arc cither a decimal 
number, represented by #, or a literal 
string, designated by beginning and end- 
ing matching single or double quotation 
marks. To include a quote within a 
string, use the other kind of quote as the 
delimiter. For example, "This ' is a sin- 
gle quote" or ‘This” is a double quote’ . 

A semicolon is used to separate multi- 
ple parameters. If a parameter value is 
omitted or specified as 0, then the default 
parameter is used for the command. The 
COMMAND is the last charactcifs) in 
the sequence. In all but a few cases the 
COMMAND is constituted by a single, 
case-sensitive alpha character. 

CURSOR CONTROL SEQUENCES 

In all cursor-control commands, the pa- 
rameters are checked to keep the cursor 
within the boundaries of the screen. That 
is, you cannot move the cursor off- 
screen. The default value of I is used for 
any omitted parameters. 

Cursor Position 

ESC[i;#H 


or the alternative .sequence 
ESC[#;#f 

Either of these sequences moves the cur- 
sor to the row that is specified by the first 
parameter and to the column that is speci- 
fied by the second . One or both of the pa- 
rameters may be omitted. For example, 
ESC[ ;5H is equivalent to ESC11:5H, 
and the cursor would be moved to the 
first row. column 5. If both parameters 



TT 

SGR Parameters 




Parameter Attribute 

0 

All attributes off (normal 


white on black) 


Bold on (high intensity) 

4 

Underline for monochrome 


display: blue foreground for 


color 

5 

Blink on 

7 

Reverse video on 

8 

Canceled on (invisible) 

30 

Black foreground 

31 

Red foreground 

32 

Green foreground 

33 

Yellow foreground 

34 

Underline for monochrome 


display;blue foreground for 


color 

35 

Magenta foreground 

36 

Cyan foreground 

37 

White foreground 

40 

Black background 

41 

Red background 

42 

Green background 

43 

Yellow background 

44 

Blue background 

45 

Magenta background 

46 

Cyan background 

47 

White background 



Figure A: 7/ie color and attribute parameters 
of the IBM ANSI Set Graphics Rendition 
amtrol sequence. 


are omitted, then the cursor is moved to 
the home position. 

Cursor Up 
ESC[fA 

The sequence above moves the cursor up 

# rows without changing its column po- 
sition. 

Cursor Down 
ESC[fB 

This sequence moves the cursor down by 

# rows without changing its column po- 
sition. 

Cursor Forward 
ESC(#C 

This sequence moves the cursor forward 

# columns without changing its row. 

Cursor Backward 
ESC[ fD 

The above sequence moves the cursor 
backward by # columns without chang- 
ing its tow. 

Cursor Position Re/wrt 
ESC[t;tR 

The sequence above reports the row and 
column of the cursor through the stan- 
dard input device. The ESC [ 6n se- 
quence (Device Status Report) outputs 
the position report. Most applications 
will find the Device Status Report of no 
use to them. The EXDS prompt will be- 
come uncontrolled if you use it as part of 
a PROMPT command. 

Save Cursor Position 
ESC[s 

This sequence .saves the current cursor 
position so that it can be restored later. 

Restore Cursor Po.sition 
ESC[u 
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This sequence restores the cursor to the 
position saved with the last Save Cursor 
Position sequence. 

ERASING CONTROL SEQUENCES 

Erase in Display or CLS 
ESC[2J 

This sequence clears the screen with the 
current SGR (Set Graphics Rendition) at- 
tribute (see below) and moves the cursor 
to the home (top-left) position. 

Erase in Line 
ESC[K 

The sequence shown above erases the 
line containing the cursor from (and in- 
cluding) the current cursor position. It 
uses the SGR attribute from the current 
cursor position. 



Video Modes 
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Parameter Video mode or action 

0 

40x25 black and white 

1 

40x25 color 

2 

80x25 black and white 

3 

80x25 color 

4 

320x200 color 

5 

320x200 black and white 

6 

640x200 black and white 

7 

Wrap at end of line 
(typing past end of line 
wraps to new line) 

14 

640x200 color EGA 

15 

640x350 mono EGA 

16 

640x350 color EGA 

17 

640x480 color VGA 

18 

640x480 color VGA 

19 

320x200 color VGA 

1 1 


Figure B: The video modes supported by the 
IBM ANSI Set Mode control sequence. 






TTp Extended 

ASCII Codes 


Extended 

Meaning 

ASaicode 

or key(s) 


3 

NUL (null character) 


15 

Shift-Tab 


16-25 

Alt-Q, -W, -E, -R, -T. -Y, 



-U. -1, -0, and -P 


30-38 

Alt-Z, -X. -C, -V. -B, -M. 
and -N 


59-68 

FI through F10 


71 

Home 


72 

Cursor Up 


73 

PgUp 


75 

Cursor Left 


77 

Cursor Right 


79 

End 


80 

Cursor Down 


81 

PgDn 

82 

Ins 

83 

Del 


84-93 

F1 1 through F20 (Shift- 
F1 through -F10) 


94-103 

F20 through F30 (Ctrl- 
F1 through -F10) 


Figure C: The extended ASCII codes used in 
the 2-byte ANSI key redefinitions. 


Set Graphics Rendition 
ESC [ H # • • • y Hin 

This sequence selects the attribute used 
to display characters. Attributes have a 
cumulative effect. For example, 
ESC[31;5:43in would make the attri- 
bute red on yellow and blink. 

To undo this, you first change the at- 
tribute back to normal and then reset the 
color. For example, ESC [ 0 ; 34 ; 47m 
would first change any predefined attri- 
bute to normal (effectively canceling any 
bold or blink attribute) and change the 
display attribute to blue on white. A list- 
ing of the SGR parameters and their defi- 
nitions are shown in Figure A, “SGR Pa- 
rameters.” 


Set Mode 
ESC[»|h 

This sequence changes the video mode to 
#, where # has one of the values shown 
in Figure B, “Video Modes.” Note: the 
mode c^ticHis numbered 14 through 19 
were added to the IBM subset with DOS 
4.0. (ANSI.COM supports the added 
modes with any DOS version if your sys- 
tem supports diem.) Chances are that you 
won’t fmd much use for this or the fol- 
lowing Reset Mode command. 

Reset Mode 
ESC[«#1 

Note that the command character is a 
lowercase 1, not the numeral I. All the 
parameters are the same as those shown 
in the “Video Mode” table, except that a 
parameter 7 turns line wrap off (the cur- 
sor does not wr^ to the next line). 

KEY REASSIGNMENT The se- 
quences used to reassign the keyboard 
keys is one of the more useful functions 
of the ANSI expanded control system. 
They are as follows: 

ESC(t;l;...tp 
or ESC(*Btrlng”p 
or ESC { 'string ’p 

or ESC [ I ; "string* ; i ; I ; "string" ; ip 
or any combination of the above 

The first # is the ASCII character code 
for the key to be reassigned. It’s followed 
by a single or string of codes that are to 
replace it. If the first parameter is 0, then 
the first and second parameters make up 
an extended ASCII code, and the third 
parameter (instead of the second) be- 
comes the first reassignment ASCII char- 
acter. For example, 

ESC[0;68;"Dir";13p 

causes a directory listing to be {»oduced 
when the FlOkey (extended code 0;68) is 
pressed. Replacement characters can 
also have extended codes. Figure C, 
“Extended ASCII Codes,” lists these 
codes. — ^MichaelJ. MefTord 
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Now Peter 


If you’ve ever seen the 
words “GENERAL FAILURE 
ERROR” on the screen of your 
PC, you know you don’t need 
to be ill to feel sick. 

All you need is a corrupted 
disk with some valuable data 
stored aboard. 

When that happens, it’s time 
to call on the remarkable new 
Norton Disk Doctor 
The Norton Disk Doctor is 
one of 27 data recovery and 
disk management tools in the 
latest Advanced Edition of the 
Norton Utilities! 

It’s also the most significant 
advance in utility software 
technology since Peter Norton 
^t began saving the data and 
the derrieres of grateful PC 


C> FILE HOT FOUND? 


Our legendary UnErase—and its 
short-cutting offspring Quick UnErase have 
saved the derrieres of thousaruts of grateful 
PC users. And th^'re still saving them. 

users around the world with 
the legendary— and still 
unequalled — UnErase^ 

Why you need 
a Doctor in the house. 

Now, whenever 
mVALID DRIVE 
SPECIFICATION 
or some other cryp- 
tic or catastrophic 
error message 
appears on your 
screen, you 
can do some- 
thing besides 
readi for the 
Maalox! 

You can 
summon the 
Disk Doctor, 
whidi will 


matariai 




makes house calk 



The Standard Edition 
gives you UnErase, the 
new Norton Control Center 
and a range of features, 
functions and enhancements. 


determine 
the exact 
nature of the 
problem, re- 
port it and, in 
most cases, 
fix it for you. 

All by 
itself. 

The Disk 
Doctor can 


diagnose and repair everything 
from bad partition tables and 
boot records to mangled root 
directories. It can even reformat 
bad sectors and write back the 
old data. 

Automatically 
In fact, if the Doctor can’t 
cure your corniced floppy or 
hard disk, then Buster, you’ve 
got one corrupt disk. 

In which case, you’ll need to 
refer to The Norton Trouble- 
shooter, a 158-page guide 
to finding and fmng 
, most anything that 
could ^ wrong. 

Dont worry you 
don’t have to go to 
the bookstore or 
: the library to refer 
to it, because the 
Troubleshooter 
A is included in 
V the Advanced 
1 Edition. 

Fianklj^the 
; Norton Disk 
Doctor and the 
Norton Trouble- 
shooter are worth 
f;/- the price of the 

ii!' new Advanced 

Mtionallby 
• v’ themselves. 

But, of course, 
they aren’t by 
themselves. 






They’re accompanied by a 
wish list of features, functions 
and enhancements sufficient 
to satisfy the yearnings of all 
those people who’ve been 
politely writing and calling to 
request them. 

The people’s choices. 

Speed Disk, 
the world’s 
most powerful 
disktun^ 
tool, which 
features four 
user-selectable 
optimization 
methods and 
doesn’t lose your 
data if you lose 
power. 

And Format Recover, which 
can unformat your accidentally 
reformatted h^d disk even if 
you haven’t taken any precau- 
tions beforehand. 

Our user interface, which 
InfoWorld said made the 
Utilities “as easy to use as 
possible’,’ now comes with 
pop-up windows and 
dialog boxes. 

Oar n&N Norton 
Control Center^Xets you 
define or alter a range of 
system settings— from 
cursor size to screen and 
palette colors— quickly 
and easily 
While our 

finds and marks faulty 
areas on your disk to 
help you protect your 
data before you have a 
chance to lose it 
UyoMwantXo 
lose it, however, you’ll 
be glad to know that 
W^Fik' and 


The Norton Disk Companion is included, 
free, with both the Starred and Advanced 
Editions. The Norton Troubleshooter ts 
yours with the Advanced Edition. 


WipeDisk" support DoD 
5220.22-M116b(2),the 
Pent^on’s latest data security 
specification. 

Which means they’ll erase 
your files so thoroughly not 
even Peter Norton can find 
them. 

You’ll find the latest 
Norton Utilities at your 

favorite software 
dealer. 

If you 

haven’t got a 
favorite software 
dealer, take two 
aspirin, call us 
right away at 
1-800-365-1010 
and place an order. 
The Doctor 
will be on its way in no time. 

COMPUTING 

All Utilities now support large hard disks under IX)S 4.0, 
COMPAQ DOS 3.31, and the PC-MOS/386 multi-tasking 
operating system. Designed for the IBM* PS/2*and PC 
bmilies and 100% compatibles. 0 1988 I^ter Norton 
Computing, Inc. 100 Wilshire Blvd., 9th Floor; Santa Monica, 

CA 90401-1104 
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Functions of the CTRL and CAPS 
LOCKk^s are interchangeable, so 
you can enter CTRL key combination 
k^strokes firm the home row. 


Our big L -shaped RETURN is 

almost impossible to miss with 
your little finger. 

LED indicators on theNUM, SCROLL 
and CAK LOCK keys are easier to see. 

/ Your name goes here on a 

/ personalized nameplate. 

/ / 


If it’s time to replace your old key- 
board, consider yourself lucky. 

Now you can buy the new Key Tbonic 
Professional Series® KB 101 PLUS for the IBM 
PC, XT, AT and PS/2.* 

From one end to the other, the KB 101 
PLUS is loaded with the latest No other key- 
board, in fact, brings all these new features 
tt^etherforyou. 


And the quality is unsurpassed. Which 
makes it possible for Key TVonic to give you 
a three-year limited warranty. 

With your KB 101 PLUS you also get 
an easy-to-understand user’s guide and 
toll-free product support. From a company 
with 19 years of keyboard e5q)erience and a 
reputation that isn’t foreign to you. 

So call your dealer or Key TVonic today. 


You won’t find a better 101. Across the 
board. Across the world. 

key tronic^ 

Professional Series' 


1 - 800 - 262-6006 


IN WASHINGTON STATE 1-509-92^5515 


‘Cable adapter mjuirtd IBMK/XT"*andPS/2"*aretnulemarbandiBM*andPCAT*arertxistcTediradetiiarb<rfthelBM Corponiion 


CIRCLE 214 ON READER SERVICE CARD 
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KOV 

CX, COMMAND LENGTH 

;NuBber of connends. 


JBE 

UPDATE CURSOR 

{If no, update cursor. 


REPNZ 

SCASB 

: Check for a match. 






JNZ 

FLUSH BUFFER 

;If no match, flush sequence. 


DEC 

DH 

{Else, cursor to original row. 


INC 

NUMBER COUNT 

;Else, increment for last number. 


HOV 

DlfCRT START 

{Point destination to top. 


HOV 

DX, OFFSET COMHAND END 

;Point to appropriate consnand 


MOV 

81, DI 

{Point source to second row 


SKL 

CX,1 

: processing procedure. 


MOV 

AX, CRT COLS 

{ by adding width in columns 


SUB 

DZ,CX 



PUSH 

AX 

{ twice for char/attribute. 

CXECITTE : 

CALL 

GET BIOS DATA 

;Get cursor position data. 


ADD 

81, AX 



CALL 

DS:Td1 ) 

;Do command subroutine. 


ADD 

81, AX 



JNP 

SHORT FLUSH END 

;Clear buffer. 


MUL 

DH 

{Times displayable rows - 1. 






MOV 

CX.JOC 

{ equals char/attrib to scroll. 







PUSH 

D6 

{Save data segment and 

QUOTE SI ATE: 

CHP 

AL, QUOTE TYPE 

;Ts it an ending string quote? 


PUSH 

ES 

{ point to video segment . 


JNZ 

BUFFER CHAR 

;Xf no, buffer literal. 


POP 

DS 



MOV 

BX, OFFSET PARAM STATE 

:Else, back to parameter parsing. 


REP 

NOVSW 

{Scroll the screen. 






POP 

DS 

{Restore data segment. 

• 





POP 

CX 

{Retrieve CRT columns. 

STORE STATE: 

KOV 

ANSI STATE, BX 

;8tore the ANSI state. 


MOV 

AL, SPACE 

{Write space/attrib to 






NOV 

AH, ATTRIBUTE 

{ bottom row. 

• — - 





REP 

STOSW 


BUFFER (HAR: 

MOV 

DX,ESC COUNT 

; Buffer the character in case 






CMP 

DX,ESC BUFFER SIZE 

: ending ansi comsiand is illegal. 

UPDATE CURSOR: 

CALL 

SET CURSOR 

{Update the cursor position. 


JZ 

FLUSH BUFFER 

:lf buffer full, flush. 

FAST END: 

POP 

ES 

{Restore extra segment. 


ADD 

DI, OFFSET ESC BUFFER 

;Point to next buffer position. 


RET 




8TOSB 


;8tore the character. 






INC 

ESC COUNT 

: increment the sequence count. 


SUPPORT 




RET 











CK QUOTE: 

MOV 

BX, OFFSET QUOTE STATE 

{Assume quote state. 






MOV 

AH, DOUBLE QUOTE 


FLUSH BITFER 

PUSH 

AX 

;save the current character. 


CMP 

AL,AH 

{Is it double quote? 


MOV 

SI, OFFSET ESC BUFFER 

{Point to the sequence buffer. 


JZ 

GOT QUOTE 

{If yes, string delimiter. 


MOV 

CX,ESC COUNT 

{Count of buffered characters. 


MOV 

AH, SINGLE QUOTE 

{Is it single quote? 

NEXT PLtlSH: 

LODSB 


{Retrieve one. 


CMP 

AL,AH 

{Is yes, string delimiter. 


PUSH 

CX 

{Save counter and pointer. 


JNZ 

QUOTE END 

{Else, return ZR • 9. 


PUSH 

SI 


GOT QUOTE: 

MOV 

QUOTE TYPE, AH 

{Store as matching string end. 


CALL 

WRITE CHAR 

{Write character to screen. 

QUOTE END: 

RET 




POP 

SI 

{Restore counter and pointer. 






POP 

CX 







LOOP 

NEXT FLUSH 

{Flush entire buffer. 

ACCUMULATE: 

PUSH 

AX 

{Preserve number character. 


POP 

AX 

{Retrieve last character. 


SUB 

AL,-0“ 

{Convert ASCII to binary. 


CALL 

WRITE CHAR 

{Write it also. 


HOV 

CL,AL 

{Save the number. 

FLUSH END: 

MOV 

ESC COUNT, fl 

{Reset counter. 


MOV 

AX, 19 

{Multiply previous count by 10. 


MOV 

ANSI STATE, OFFSET ESC STATE :Back to ESC State. 


KOV 

BX, NUMBER COUNT 



MOV 

NUMBER COUNT, 0 

{Reset paramter counter. 


MUL 

BYTE PTR Humber bufferibxi 


PUSH 

CS 

{Point to our data. 


ADD 

AL,CL 

{Add in new nua:ber 


POP 

ES 



MOV 

BYTE PTR NUMBER BUFFER I BX 1 , AL { and Store. 


MOV 

DI, OFFSET NUMBER BUFFER 

{Clear nusdier buffer 


POP 

AX 



KOV 

CX,ESC BUFFER Sl7C / 2 

{ to zeros. 


RET 




XOR 

AX, AX 







REP 

STOSW 







RET 



{ OUTPUT: CY 

■ 1 if write si,ow mode or in graphics mode,* CY ■ 0 otherwise. ; 

— 




CK SLOW TEXT: 

TEST 

STATUS, SLOW 


1 slow video 

writes ere vie BIOS write TTY. 

; 


JNZ 

SLOW MODE 





— i 


CMP 

CRT MODE,? 


mXTE CHAR: 

MOV 

DI, OFFSET FORMAT CHARS 

{Let BIOS process carriage 


JZ 

TEXT MODE 



MOV 

CX, FORMAT LENGTH 

; return, linefeed, backspace 


CKP 

CRT MODE, 3 



REPNZ 

SCASB 

; and bell via 


JA 

SLOW MODE 



JZ 

WRITE TTY 

{ TTY. 

TEXT MODE: 

CLC 

“ 







RET 




CALL 

GET BIOS DATA 

{Get BIOS video data. 






CMP 

AL,? 

{Is character a TAB? 

SLOW MODE: 

STC 




JNZ 

CK ACTIVE 

{If no, process normally. 


RET 




HOV 

CX, CURSOR POSN 

{Else, expand tab to 






AND 

CX,7 

{ appropriate space characters. 






NEC 

CX 


{ OUTPUT: AL 

« Screen 

rows minus one { 



ADD 

CX,8 






NEXT TAB: 

PUSH 

CX 


INFORMATION: 

PUSH 

DS 

{Save data segment. 


MOV 

AL, SPACE 



MOV 

AX, 40 

{Point to BIOS data. 


CALL 

CK ACTIVE 



MOV 

D6,AX 



POP 

CX 



MOV 

AL,D8:(e4H) 

{Retrieve rows - 1. 


LOOP 

NEXT TAB 



OR 

AL,AL 

{BIOS supported? 


RET 




JNZ 

INFO END 

{If yes, done here. 






HOV 

AL,27 

{Else, assume 25 lines. 

CK ACTIVE: 

TEST 

STATUS, OFF 

;IS ansi off? 

INFO END: 

POP 

DS 



JNZ 

WRITE TTY 

{If yes, write via BIOS tty. 

~ 

RET 



CK PAST : 

CALL 

CK SLOW TEXT 

{is ANSI SLOW or in graphics 






JNC 

hrTte fKst 

) mode? If no, write fast. 









{ INPUT: DX • 

Cursor 

position. 

{ 

WRITE FLOW: 

PUSH 

AX 

{Else, write character/attribute 

; OUTPUT: ES • 

video buffer segswnt{ DI > Videc 

buffer offset{ AX,DX preserved { 


MOV 

CX,1 

; at current cursor position 






HOV 

BB, active PAGE 

; via BIOS. 

VIDEO SETUP: 

PUSH 

AX 



MOV 

BL, ATTRIBUTE 



MOV 

AX, CRT COLS 

{Retrieve CRT columns. 


MOV 

AR,9 



MUL 

OH 

{Times cursor row. 


INT 

X0H 



MOV 

BL,DL 



POP 

AX 



XOR 

BH,BH 







ADD 

AX,BX 

{Plus cursor column. 


CMP 

LINE WRAP, ON 

{Is line wrap on? 


SRL 

AX,1 

{Times two for attribute. 


JZ 

TTY 

{If yes, continue. 


MOV 

D1,CRT START 

{Plus starting video offset. 


MOV 

CX,CRT COLS 

{Else, cursor at rightmost 


ADO 

OI.AX 

{Equals destination. 


DEC 

CL 

{ column? 






CMP 

CL, CURSOR COL 

{Zf yes, continue, else 


MOV 

8X,9B990H 

{Assume mono card. 


JNZ 

TTY 

{ return without writing. 


CMP 

ADDR 0845, 3B4H 

;la it mono port? 


RET 




JZ 

VIDEO SEGMENT 

{If yes, guessed right. 






ADD 

BX,89?H 

{Else, point to color segment. 





VIDEO SEGMENT: 

NOV 

ES,BX 


WRITE TTY: 

KOV 

BL,7 

{Attribute in graphics mode. 


POP 

AX 


TTY: 

MOV 

AH. BEK 



RET 




INT 

ISH 







RET 






... 





{ Move BIOS Video data 

into our data segment. 

{ 

; Feat screen writes 

are directly to the video 

buffer without retrace check. ; 

GET BIOS DATA: 

PUSH 

DS 







PUSH 

DI 

{Point to BIOS data segment. 

miTE FAST: 

PUSH 

ES 

{Preserve extra segawnt. 


MOV 

BX,40H 



MOV 

DX, CURSOR POSN 

{Retrieve cursor position. 


MOV 

DS,BX 



CALL 

VIDEO SETUP 

{Calculate video address. 


MOV 

SI, BIOS ACTIVE PACE 

{Start with active page. 


MOV 

AH, ATTRIBUTE 

{Retrieve attribute. 


MOV 

DI, OFFSET ACTIVE PAGE 



STOSW 


{Put char/attrib in video buffer. 


MOVSB 


{Retrieve active page 


INC 

DL 

{incresMnt cursor colusm. 


MOV8W 


{ and address'Of 6845 port. 


CKP 

DL.BYTE PTR CRT COLS 

{End of row? 


HOV 

SI, BIOS CRT NODE 

{Retrieve CRT mode, CRT columns. 


JB 

UPDATE CURSOR 

{If no, update cursor. 


MOV 

CX,CRT DATA LENGTH 

{ CRT length, cirr start. 






REP 

MOVSB 



CKP 

LIME WRAP, OFF 

{Else, line wrap off? 


MOV 

BL,ESiACTZVE PACE 

{Use active page as index 


JZ 

FAST END 

{If yes, don't move cursor. 


XOR 

BH,aH 

{ of active cursor position. 


XOR 

dl,d£ 

{Else, colusm zero. 


SKL 

BX,1 



INC 

DK 

{Next row. 


ADD 

Sl.BX 



CALL 

INFORMATION 

{Get displayable row info. 


HOVSW 




CHP 

DH,AL 

{Beyond the bottom of screen? 
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POP 

DI 








POP 

OS 


CURS BACKWARD: 

CALL 

ADJUST NUMBER 


{Returns BL.BH "nos.; DX ■ cursor 


RET 




OR 

DL,DL 


{Hove cursor backward one or 






JZ 

CURSOR END 


{ more colusina without changing 






SUB 

DL,BL 


; row. Ignore if already left. 

• OUTPUT: BL • 

First 

paruneter; BH ■ second 

paraneter; OX • cursor position. ; 


JNC 

SET CURSOR 








XOR 

DL,DL 


{Stay in bounds. 

ADJUST NUHBER: 

MOV 

BX.WORD PTR NUMBER BUFFER 


JMP 

SHORT SET CURSOR 




OR 

BH.BH 








JNZ 

ADJUST AL 

:Zf either oaraneter zero. 







INC 

BH 

; increaent to convert 

{ Report cursor position via console; Format: ESC[l:tR ; 

ADJUST AL: 

OR 

BL, BL 

; to base one. 







JNZ 

ADJUST END 


DEVICE STATUS: 

MOV 

DI, OFFSET DEVICE 

STATUS 

BUFFER 


INC 

BL 



MOV 

AL,BSC CHAR 



ADJUST END: 

MOV 

DX, CURSOR POSN 

;Return cursor position. 


STOSB 



{Store leading Bsc, bracket 


RET 




MOV 

AL.-l- 


{in special Device Status Buffer. 






STOSB 




> INPUT: AX - 

nusb«r 

: BP ■ S if eoneole output; BP • 1 if etorege output. ; 


MOV 

AL, CURSOR ROW 


{Retrieve cursor row. 

, 





XOR 

AH, AH 


{Zero in high half. 

DECIHAL OUT: 

MOV 

BX,10 

jDivisor of ten. 


INC 

AX 


{Convert to base one. 


XOR 

CX.CX 

;Zero in counter. 


MOV 

BP,1 


{Flag as storage. 

NEXT COUNT: 

XOR 

DX,OX 

;Zero in high half. 


CALL 

DECIHAL OUT 


{Convert to ASCII. 


DIV 

BX 

{Divide by ten. 


NOV 

AL,*;* 


{Store delimiting semi-colon. 


ADD 

DL, "B* 

; Convert to ASCii. 


STOSB 





PUSH 

DX 

;Save results. 


MOV 

AL, CURSOR COL 


{Do same with cursor column. 


INC 

CX 

;Also increaent count. 


XOR 

AH, AH 




CMP 

Ax,e 

;Are we done? 


INC 

AX 




JNZ 

NEXT COUNT 

;Continue until zero. 


CALL 

DECIMAL OUT 




OR 

BP, BP 

;if BP zero, output to screen. 


MOV 

AL, •R- 


{Add command character 


JNZ 

DEVICE OUTPUT 

.’Else, store in buffer. 


STOSB 









MOV 

AL,CR 


{ and carriage return. 

REPORT OUTPUT: 

POP 

AX 

{Retrieve number. 


STOSB 





CALL 

PRINT CHAR 

{Display it. 


SUB 

DI, OFFSET DEVICE 

STATUS 

BUFFER {Setup for console out. 


LOOP 

REPORT OUTPUT 



NOV 

REASSIGN COUNT, D: 




RET 




NOV 

REASSIGN POS, OFFSET DEVICE STATUS BUFFER 






NOV 

REASSIGN FLAG, ON 



DEVICE OUTPUT: 

POP 

AX 

{Retrieve number. 


MOV 

REMOVE FLAG, OFF 




STOSB 


{Store it 


RET 





LOOP 

DEVICE OUTPUT 








RET 



. 




— { 





SAVE CURSOR: 

NOV 

DX. CURSOR POSN 




ANSI COMMAND SUBSET •*•••*••« 



NOV 

SAVE POSITION, DX 








RET 




CLS: 

CALL 

INFORMATION 

.’Get displayable rows. 







MOV 

DH,AL 

.’Store in OH. 





.... 


MOV 

BK,7 

.’Assume normal attribute. 

RESTORE CURS: 

MOV 

DX.SAVE POSITION 




TEST 

STATUS, OFF 

;ZS ANSI OPF7 


JMP 

SET CURSOR 




JNZ 

C1.S SLOW 

{If yes. CLS via BIOS. 







MOV 

BH, ATTRIBUTE 

{Else, requested attribute. 

; 




...; 


CALL 

CX SLOW TEXT 


ERASE IN LINE: 

MOV 

DX, CURSOR POSN 


{Erase from the cursor to 


JC 

CLS SLOW 

{If ANSI SLOW, via BIOS. 


NOV 

CX,CRT COLS 


{ the end of the line, including 






SUB 

CL,DL 


{ the current cursor position. 

CW FAST: 

MOV 

AH,BH 

{Else, attribute in high half. 


CALL 

CK SLOW TEXT 




MOV 

AL, SPACE 

{Space character in low half. 


JC 

ERASE SLOW 


;lf ANSI ON and not graphics. 


XOR 

DX,OX 

{Cursor position home. 


CALL 

VIDEO SETUP 


{ write directly to video buffer 


CALL 

VIDEO SETUP 

{Calculate video address. 


NOV 

AL, SPACE 


{ with space/attribute. 


MOV 

CX,CRT LEN 

{Retrieve CRT length. 


MOV 

AH, ATTRIBUTE 




SHR 

CX,1 

{Times two for attribute. 


REP 

8TOSW 




REP 

ST09W 

{Write directly to video buffer. 


RET 





JMP 

SHORT SET CURSOR 

{Set the cursor top left corner. 










ERASE SLOW: 

NOV 

CX,DX 


{Else, erase SLOW via 

CLS SLOW: 

MOV 

OL.BYTE PTR CRT COLS 

{Retrieve CRT columns. 


MOV 

DL.BYTE PTR CRT COLS 

: BIOS scroll active page. 


DEC 

OL 

{Adjust to zero base. 


DEC 

OL 




XOR 

CX,CX 

{Scroll active page. 


MOV 

BH, ATTRIBUTE 




MOV 

AX, 600K 



MOV 

Ax.eeiH 




INT 

I0H 



INT 

10H 




XOR 

OX, OX 

{Home the cursor. 


RET 





JMP 

SHORT SET_CURSOR 











; Set Graphics Rendition 



CURS POSITION: 



{These two commands are the same. 

...... 




— ; 

RORZ VERT POS: 

CALL 

INFORMATION 

{Returns AL ■ screen rows. 

SGR: 

NOV 

SI, OFFSET NUHBER 

BUFFER 

{Point to number parameters. 


CALL 

ADJUST NUMBER 

{Returns BL.BH ■ parsawters. 

NEXT SGR: 

LODSB 



{Retrieve parajseter. 


SUB 

BX,10lli 

{Zero based. 


NOV 

DI, OFFSET ATTRIBUTE TABLE {LOOk Up attribute in 


CMP 

BL.AL 

{If cursor request within 


NOV 

CX, ATTRIBUTE LENGTH 

; translation table. 


JA 

CURSOR END 

{ boundaries of screen, set it. 


REPNZ 

SCASB 




CMP 

BK.BYTE PTR CRT COLS 



JNZ 

SGR LOOP 




JAE 

CURSOR END 








XCHG 

BK,BL 



MOV 

DI, OFFSET ATTRIBUTE END 



MOV 

DX,BX 



8HL 

CX,1 








SUB 

DI,CX 



SET CURSOR: 

MOV 

BH. ACTIVE PAGE 



MOV 

AX, [DI) 



— 





AND 

ATTRIBUTE, AL 


{If match, AMD with strip mask. 


INT 

10H 



OR 

ATTRIBUTE, AfV 


{OR with add mask. 

CURSOR END: 

RET 



SGR LOOP: 

DEC 

NUMBER COUNT 


{Do all parajMters. 

~ 





JNZ 

NEXT S3R 



• ............. 





RET 




CURSOR UP: 

CALL 

ADJUST NUMBER 

{Move cursor up one or more rows 







OR 

DH,DH 

{ without changing column. 

• ............. 




• 


JZ 

CURSOR END 

;lf already at top, ignore. 

SET MODE: 

MOV 

AH. ON 


{Assume command 7, 


SUB 

DH.BL 



JMP 

SHORT CK WRAP 


{ turn line wrap on. 


JNC 

SET CURSOR 

{Stay in bounds. 







XOR 

dh.Sh 






.... 


JMP 

SHORT SET CURSOR 


RESET MODE: 

NOV 

AH, OFF 


{Assume turn line wrap off. 





CR WRAP: 

NOV 

AL.BYTE PTR NUMBER BUFFER {Retrieve number parameter. 






CMP 

AL,7 


;ls it 7? 

CURSOR DOWN: 

CALL 

INFORMATION 

{Returns AL • screen rows. 


JZ 

SET WRAP 


{If yea, set wrap stode. 


CALL 

ADJUST NUHBER 

{Returns bl,BH "nos.; DX ■ cursor 


JB 

DO MODE 


{1-6 valid modes. 


CMP 

DH,AL 

{Hove cursor down requested 


CMP 

AL,14 


{14 - 16 valid modes. 


JZ 

CURSOR END 

{ rows without changing column. 


JB 

MODE END 




ADD 

dh,bl 



CMP 

AL,19 




CMP 

DK. AL 



JA 

MODE END 


{If above 16, illegal. 


JNA 

SET CURSOR 


DO MODE: 

XOR 

AH, AH 


{Else, set video m^e 


MOV 

OH,AL 

{Stay in bounds. 


INT 

10K 


; to parameter. 


JMP 

SHORT SET_CURSOR 



RET 








{ 

SET WRAP: 

NOV 

LINE WRAP, AH 



CURS FORWARD: 

CALL 

ADJUST NUHBER 

{Returns BL,bh "nos.; DX ■ cursor 

MCK>£ END: 

RET 





MOV 

BH.BYTE PTR CRT COLS 

{Retrieve displayable columns. 







DEC 

BH 

{Adjust to zero base. 







CMP 

DL,BK 

{Move cursor forward one or s»re 

{ Keyboard Key 

Reassigiunent: First convert ASCII numbers to binary, ; 


JZ 

CURSOR END 

; columns without changing row. 

; parse out delimiting 

semi-colons, and 

quote 

string delimiters. ; 


ADO 

DL. BL 








CMP 

OL,BH 


REASSIGNMENT: 

MOV 

CX.ESC COUNT 


{Retrieve length of Esc sequence. 


JNA 

SET CURSOR 



DEC 

CX 


{Adjust . 


MOV 

DL.BH 

{Stay in bound*. 


MOV 

SI, OFFSET BSC BUFFER + 

2 {Point past Bsc, bracket. 


JMP 

SHORT SET CURSOR 



NOV 

DI, OFFSET PArSe_ 

BUFFER 

{Point to parse storage. 
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2400b $239 
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Memory/Modems 
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forlheT1100+& 
T1200. 

EaayTalk EMS3100 
for T3100. 

Mem/Modem for T110(VT1 200 $799 
Mem/Modem for T3 1 00 799 


Enhanced Graphics Adapter 


Easy EGA 
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Toahba T1 10O*, T1200, T3100. 
and T5100 laptop tcari 
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vraen your laptop oompul- 
arandPCa.XTa»ATt. 
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lortheToah. T1100*, 
T12008T310(V20lia>- 
topa. It ahMrB aknoat 
any 2/3 length or less 
Toahba conyMti- 
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to be mounted directly on the bollomol the uni. The 
WonUndar aopporla LAN cards such as ArcneL 
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WonUnder $299 
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tape badtup, and InatnimenWIon can be added to 
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Anatble torToeh^ Zum » ^een LT 
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Diconix 150P 


Z 


Portable Printer $299 

LapLink Plus $79 
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Battery /Ldaplar Pack 
haea12V/«.SAHeaM- 
adbanary wlhan 
ovamlgM raehergar 
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ar strap. 
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(TOihba T3100. MlaUbWiI MP286L) 

AdaptaPAK 80+ $299 

(Toahba TSt 00, Dalavua Snap U1) 

AdaptaPAKm $299 
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NEXT STRING t 

MOV 

QUOTE TYPB,e 

;Re8et quote type. 

SYNTAX 

LABEL 

BYTE 


NEXT HUM: 

XOR 

DL,DL 

;Use DL to carry number; init ■ 0 

D8 'Usage 

ANSI 

(FAST 1 SLOW) {ON | OFF]| 

,-i nnn)(/C){/U)",CR,LF 

■’ 

XOR 

BP, BP 

;Use BP as number flag. 

08 “FAST 

• direci 

screen writes; default" 

.• ^,LF 

NEXT PARAHs 

LODS8 


;Retrieve a byte. 

OB "SLOW 

■ screen 

%rritas via BlOS“,CR,LF 



DEC 

CX 

; Decrement string length counter. 

OB “ON/OFF • active/inactive; default is 

>N-,CR,LF 


JZ 

PARSE END 

;lf zero, done. 

DB “nnn ■ 

buffer 

size in bytes (0-60K) reserved for key reassignment; “ 


MOV 

AH, QUOTE TYPE 

;Else, retrieve quote type. 

OB “default 200“, 

CR,LF 



OR 

AH, AH 

;If zero, not in string. 

DB “/U - 

Uninstall* 



JNE 

QUOTE MODE 

;Elsa, go to string mode. 

CR LF DB 

CR,LF,LF,“$“ 



CALL 

CK QUOTE 

;ls character a quote? 






JZ 

NEXT PARAM 

;Zf yes, ignore. 

STATUS NSC 

DB 

"Status; $" 



CMP 

AL,*;* 

;Else, is it semi-colon? 

BUFFER MSG 

DB 

CR,LF, "Buf far size: $" 



JZ 

STORE NUMBER 

;Zf yes, nuBd>er delimiter. 

BYTES FREE 

DB 

CR,LF, 'Bytes free: $" 






ANSI SYS MSG 

DB 

"ANSI. SYS is installed 

SO " 


SUB 

AL, "0" 

;El8e, must be number; convert 

NOT INSTALLED 

DB 

"ANSI.COM not inatallec 

",CR,LF,"S" 


MOV 

DR,AL 

; to binary; save in OR. 

CON 

OB 

"COM" 



MOV 

AX, 10 

; Multiply current total by ten. 

CON OFFSET 

EQU 

10 



MUL 

DL 







ADD 

AL,DH 

;Add new number. 

SIZE MSG 

DB 

"Unlnatall to change buffer size' ,CR,LF,LF, "$" 


NOV 

DL,AL 

;Save in DL. 

UNLOAD MSG 

DB 

"ANSI can't be uninstalled", CR,LF 


NOV 

BP,1 

;Flag that number mode active. 


DB 

"Uninstall resident programs in raversa order", CR,LF,”$" 


JMP 

SHORT NEXT PARAM 

;Next parameter. 

NOT ENOUGH 

DB 

"Not enough Bwmory",CR, 

:.F,"$- 





ALLOCATE MSG 

OB 

"Memory allocation error",CR,LF,BCLL, 

STORE NUMBER: 

OR 

BP, BP 

;If number Siode flag not set then 

INSTALL MSG 

DB 

"Installed", CR,LF,"$* 



JZ 

NEXT PARAM 

; semi-colon not prefaced with no. 

UNINSTALL MSG 

DB 

"UninataIled",CR,LF, *$" 



MOV 

AL,DL 

;Else, store number. 






STOSB 



; 



1 


JMP 

SHORT NEXT_^NUM 

; Reset number carrying registers. 

; Search memory for a 

copy of our code, to see 

if already installed. ; 

QUOTE MODE: 

CMP 

AL,AH 

;Is current char a string ending 

INITIALIZE 

PROC 

NEAR 

* 


JZ 

NEXT STRING 

; quote? If yes, exit quote mode 


CLD 


;All string operations forward. 


STOSB 


;Else, store char as literal. 


MOV 

BX, OFFSET START 

; Point to start of code. 


JMP 

SHORT NEXT PARAM 



NOT 

BYTE PTR (BX) 

;Change a byte so no false match. 






XOR 

DX,DX 

;Start at segzwnt zero. 







MOV 

AX,CS 

;8tore our segment in AX. 


Remove duplicete assignaente if removal leaves room for new assignment. ; 

NEXT PARAGc 

INC 

DX 

;Next paragraph. 


If no duplicate and 

room, add new assignment 

, else flush buffer to screen. ; 


MOV 

BS,DX 








CMP 

DX,AX 

;Xs it our segment? 

PARSE END: 

OR 

BP, BP 

:Was last paraMter a number? 


JZ 

ANNOUNCE 

;Xf yes, search is done. 


JZ 

CK LENGTH 

:if no, skip. 


MOV 

8I,BX 

;Else, point to our signature. 


MOV 

AL.DL 

;Else, store the last nuaiber. 


MOV 

DI, BX 

; and offset of possible match. 


STOSB 




MOV 

CX,16 

;Chack 16 bytes for Mtch. 

CX LENGTH: 

SUB 

DI, OFFSET PARSE BUFFER 

- 2 ;Calculate string length 


REP 

CKPSB 



NOV 

AX,DX 

; including word for length. 


JNZ 

NEXT PARAG 

:lf no match, keep looking. 


MOV 

BX.NORD PTR PARSE BUFFER ;BL-new first ASCII; BH-Znd. 






NOV 

CX,i 

;String length has to be at 

.............. 





OR 

BL,BL 

; least word + 2 for old * new « S 

ANNOUNCE: 

MOV 

DX, OFFSET SIGNATURE 

;Display our signature. 


JZ 

CK LEGAL 

; for extended key reassignment. 


CALL 

PRINT STRING 



DEC 

CX 

;And word * 1 for old * new • 4 


NOV 

DX, OFFSET SYNTAX 

:And syntax. 

CK LEGAL: 

CMP 

AX,CX 

: for regular ASCII reassignment. 


CALL 

PRINT STRING 


“ 

JB 

ASSIGN FLUSH 

;If not, illegal: flush buffer. 


MOV 

S1,81H 

; Point to comnand line. 


NOV 

BP, BUFFER END 

;BP to carry buffer end pointer. 

NEXT CAP: 

LOOSB 


;Capitalize parametera. 


CALL 

CX HATCH 

;X8 char already reassigned? 


CMP 

AL,CR 



JC 

CK ROOM 

;If no, check roan for new. 


JZ 

PARSE 







CMP 

AL, "a" 


CX REMOVE: 

MOV 

CX,OX 

:R£ASSIGN END - String end 


JB 

NEXT CAP 



SUB 

CX,SZ 

; • bytes to sove. 


CMP 

AL,"Z' 



JZ 

CK ROOM 

;If zero, last string. 


JA 

NEXT CAP 



SUB 

DX, (OI| 

;Xs REASSIGN END - old String 


AND 

BYTE PTR (81 - l),5PH 



ADD 

DX,AX 

; * new string > 


JMP 

SHORT NEXT CAP 



CMP 

DX,BP 

; BUFFER END? 






JA 

ASSIGN FLUSH 

:Zf yes, flush buffer to screen. 






REP 

MOVSB 

;Blse, swve them down in buffer. 

PARSE: 

NOV 

S1,01H 

; Point to coaoiand line again. 


JMP 

SHORT STORE NEW 


NEXT PARA: 

XOR 

AX, AX 

;Poaition in status parameters. 






NOV 

BX,4 

; Status parameters each 4 bytes. 

CK ROOM: 

ADD 

DX,AX 

;New string + current strings. 

NEXT STATUS: 

MOV 

DI, OFFSET PARAMETERS 

; Point to "OFF ON 8LOWFAST" 


CMP 

DX,BP 

;Greater than buffer size? 


ADO 

DI,AX 

; Point to next parasieter. 


JA 

ASSIGN FLUSH 

;Xf yes, flush new string. 


ADD 

AX,BX 


STORE NEW: 

MOV 

SI, OFFSET PARSE BUFFER 

;Else, room for new string. 


CMP 

AX, LAST PARAMETER 

;Check all four possible statuses 


STOSW 


;Store string length first. 


JA 

CK SWITCHES 



MOV 

CX,AX 

; Adjust counter. 


PUSH 

SI 

;Save comsiand line pointer. 


DEC 

CX 



MOV 

CX,2 

;Check first two bytes for siatch. 


DEC 

CX 



REP 

CHPSB 



REP 

MOVSB 

; store the actual string. 


POP 

SI 

;Recover command line pointer. 


MOV 

REASSIGN END,DI 

; Store new string end. 


JNZ 

NEXT STATUS 



RET 




DIV 

BL 

;Xf match, divide offset by four. 






NOV 

CL.l 

;Set a bit to siatch offset. 

ASSIGN PLUSH: 

MOV 

AL, “p* 

;lf buffer full, flush string 



CL,1 



JMP 

FLUSH BUFFER 

; including ending “p" command. 


DEC 

AL 







JNZ 

NEXT SHIFT 







SHR 

CL,1 

;Adjust. 

; INPUT: BL 

■ first 

^SCII code to match; BH ■ 

extended if BL ■ 0 ; 


MOV 

AH, STATUS MASK 

;Retrieve appropriate ON/OFF 

f OUTPUT: CY 

■ 1 if no match found; CY ■ 0 if 

match found. ; 


CMP 

CL, ON 

; or FAST/SLOW mask. 

t D1 

points to string length of match; 

014-2 points to start of string. ; 


JBE 

ADD STA'TUS 


; SI 

0 

? 

e 

1 

string; DX • REASSIGN END; BP • BUFFER END ; 


ROL 

ah,T 


; 





ROL 

AH,1 


CX MATCH: 

NOV 

DX, REASSIGN END 

;currant strings end. 






MOV 

SI, OFFSET reassignment 

BUFFER ;Point to buffer. 

ADD STATUS: 

AND 

ES: STATUS, AH 

;Maek off old atatus. 

NEXT MATCH: 

NOV 

DI,SI 

;current record. 


OR 

BSt STATUS, CL 

;Add new status. 


CMP 

OI,DX 

;End of strings? 


INC 

81 

;Bump command line pointer. 


JAE 

NO MATCH 

;Xf yes, no match. 


INC 

SI 



MOV 

CX, (DI+2] 

;CL«current first ASCII; CHB2nd 






ADO 

SI, (DI) 

; Point to next record. 

CK SWITCHES: 

LODSB 


;Get a byte. 


CMP 

BL,CL 

; First characters match? 

— 

CMP 

AL,CR 

;Xs it carriage return? 


JMZ 

NEXT HATCH 

;If no, check next record. 


JZ 

INSTALL 

;Xf yes, done here. 


OR 

BL,BL 

;Extended code? ie zero. 


CMP 

AL,-/" 

;X8 there a switch character? 


JNZ 

MATCH 

;If no, then match. 


JNZ 

NEXT PARA 

;Xf no, keep looking. 


CMP 

BH,CR 

;El8e, check second code. 


LODSB 


;Etse, gat the switch character. 


JNZ 

NEXT MATCH 

:Xf not same, no switch. 


CMP 

AL,“B" 

;ls it "B" ? 

MATCH: 

CLC 


;Blse return with CY ■ 0 


JNZ 

CK C 

;lf no, check "C". 


RET 




CALL 

CK INSTALLED 

;El8e, see if already installed. 






JZ 

GET SIZE 

;Zf no, get buffer request size. 

'NO HATCH: 

STC 


:No match; CY - 1. 


MOV 

DX, OFFSET SIZE MSG 

;Elae, display error sieasage. 


RET 




CALL 

PRINT STRING 







JMP 

SHORT NEXT PARA 







GET SIZE: 

CALL 

DECIMAL INPUT 

;Get number parameter. 


Buffer area 

will write over disposable data 

and initialization code. ; 


CMP 

BX, REASSIGNMENT MAX 

;lf greater than maxlimm, use 







JBE 

STORE BUFFER 

; maxismm, else use requested 

esc BUFFER 


- $ 



MOV 

BX, REASSIGNMENT MAX 

; size. 

NUMBER BUFFER 

. ESC BUFFER * ESC 

BUFFER SIZE 

STORE BUFFER: 

MOV 

REASSIGNMENT SIze,BX 


PARSE BUFFER 


■ NUMBER BUFFER 



ADD 

BX, OFFSET REASSIGNMENT 

BUFFER ;Calculate end of buffer. 

DEVICE STATUS 

BUFFER 

• PARSE BUFFER * ESC BUFFER SIZE 


MOV 

SUFFER BND,BX 


DEVICE STATUS 

SIZE 

- 11 



JMP 

SHORT NEXT PARA 


REASSIGNMENT 

BUFFER 

• DEVICE STATUS BUFFER * DEVICE STATUS SIZE 









CK C: 

CMP 

AL, "C“ 

;Xs it "C" ? 

; 

DISPOSABLE DATA 



JNZ 

CK U 

;lf not, check "U". 

; 





NOV 

ES:R£AS8ICN END, OFFSET 

REAS8IGNMENT_,BUFFER ;Clear buffer 
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■ UTILITIES 


CX Ut 

CM? 

AL,*U- 

JXS it -0* 1 


MOV 

DX, OFFSET INSTALL NSO 

{Display install asssage. 


Jt 

DO U 

fit yss, try to uninstall. 


CALL 

PBINT STRINO 



JMP 

HBiT PAXA 

;Blsa, nsxt parvator. 


CALL 

PLUSH END 

{Setup the nus^r buffer. 

DO Di 

CALL 

cx xKstalled 

}Blss, ass if inatallad. 


NOV 

DX,BP 

{Retrieve resident byte request. 


HOV 

DXfOPPSBT MOT INSTALLED 

jXf DO, sxit with srror Mssags. 


NOV 

CL, 4 



JX 

LXLLT PAD 

;Too far for short jusip. 


SUB 

DX,CL 

{Convert to paragraphs. 




;Xlsa, uninstall. 


NOV 

AX,3199B 

{Return error code of zero. 






XHT 

21B 

{Terminate but stay resident. 

XVSTALLx 

CALL 

STATUS XSPOXT 

; 

{Display status. 

— 





CALL 

CK XMSfALLBD 

{Chock if already installed. 

{ Exit. Betum EBBORLEVEL code 9 if successful 

, 1 if unsuccessful. { 


Jt 

CK AVAILABLE 

}Xf no, see if enough aeanry. 






OX 

AL.AL 

{Else, done. 

MSG EXIT; 

CALL 

PRINT STRING 




CXXT 

{Exit with BXXMIEVEL > 9. 

EBBOB EXXTi 

MOV 

AL,1 

{ERRORLEVEL ■ 1. 





EXIT; 

MOV 

AB,4CB 

{Terainate. 

f . . 





XHT 

218 


} This !• tb« 

install procsdurs. j 






CX AVAILABLE t 

NOV 

BP,OPPSBT RBASSIGIfNElIT 

BOPPEX {Tsx ends at end 

{ This subroutine uninstalls the resident AN5X.COM. { 


ADO 

BP.XBASSXCHMEIIT SXtE 

1 of reassignaent buffer. 




— — { 


ADD 

BPrlS 

{Bound up. 

UMXNSTALL: 

AMD 

ES; STATUS, NOT ON 

{Turn OFF ANSI, just in case 


CNP 

BP*DSt[C] 

{Buffer > PSP bytes in segasnt? 


(Ml 

BSl8TATU8,0PF 

{ can*t uninstall. 


MOV 

DX.OPPSBT NOT BMOUCS 

{Xf yes, exit without installing 


MOV 

CX,B8 

{Save segaent in CX. 


JA 

MSO EXIT 

{ with Nssaage. 


fB>V 

AX, 35298 

{Get interrupt 29b. 






XHT 

218 



NOV 

AX,3S2»B 

{Oet undocuNsnted XHT 29 vector. 


CKP 

BX, OFFSET AHSX XNT 29 

{Has it been hooked by another? 


xirr 

21B 



JHE 

UNINSTALL ERR 

lXf yea, exit with error nessage. 


MOV 

SI«OPPSST CON 

{Does it point to ansi. SYS? 


HOV 

BX,BS 



NOV 

OX, CON OPP8XT 

{Check by looking for "COM* 


CMP 

8X.CX 

; Is the segaent vector sane? 


NOV 

CX,) 

I as device nane. 


JMt 

UNINSTALL ERR 

}Xf no, exit with error nessage. 


XX7 

CKPSi 







NOV 

DXfOPPSET AM8X STS MSO 

{EiUt with error Nessage if 


HOV 

AX,351C8 

{Get interrupt ICh. 

LZLLT PADx 

Jt 

NSO EXIT 

(ANSX.STS loaded. 


XNT 

218 







CMP 

BX, OFFSET MSI XNT 1C 

{Has it been hooked by another? 


NOV 

OLD XHT 29(S1,BX 

{Else save old interrupt. 


JNS 

UNINSTALL EBB 

{If yes, exit with error asssage. 


NOV 

OLD XHT 29(2], ES 



NOV 

BX,ES 



NOV 

DX,5PrsiT ANSX XHT 29 

{install new interrupt. 


CMP 

BX,CX 

{Is the segaent vector eaae? 


NOV 

AX,2529B 



JMt 

UNINSTALL ERR 

{If no, exit with error asssage. 


XRT 

21B 



NOV 

AX,35218 ' 

{Get interrupt 21b. 


MOV 

AX,)51(H 

{Oet XHT 1C vector. 


XNT 

218 



HIT 

21B 



CMP 

BX, OFFSET ANSI XNT 21 

{Has it been hooked by another? 


MOV 

OLD XHT !<[•), BX 

{Save old interrupt. 


JNS 

UMXNSTALL EBB 

{If yes, exit with error message. 


NOV 

OLD XNT 19(21. ES 



NOV 

BX,BS 



NOV 

DX,9PPSfT AHSX XHT 1C 

{Install new interrupt. 


CMP 

BX,CX 

{Is the segaent vector ssm? 


NOV 

AX,251CB 



JMt 

UNINSTALL EBB 

{Xf no, exit with error neasage. 


xm 

21H 







MOV 

AX,)521B 

{Oet DOS 2lh interrupt. 


MOV 

AH, 498 

{Return aeaory to syeten pool. 


iirr 

21B 



XNT 

218 



NOV 

OLD XHT 21(9], BX 

{Save old interrupt. 


HOV 

DX, OFFSET ALLOCATE MSO 



NOV 

OLD XHT 21(21. ES 



JC 

MSG EXIT 

{Display asssage if problea. 


MOV 

DX,3rTSffT AHSX XHT 21 

{Install new interrupt. 






NOV 

AX,2S21B 



NOV 

DX,ESiOLO XNT 29(9] 

{Restore old xnt 29. 


XHT 

218 



MOV 

DS.EStOLO XNT 29(2] 







MOV 

AX, 25298 



HOV 

AX,DSl|2CB) 

{Oet environaent segaent. 


XNT 

218 



NOV 

8S,AX 



MOV 

DX,B8;M.O XNT 1C(9] 

{Restore old XNT 1C. 


MOV 

AH,49B 

{Pree up environaent. 


NOV 

DS.ESiOLD XNT 1C{2] 




218 





(ANSI ASM continues) 


instead stands for the control character, 
decimal 27, hex IB. ESC is among the 32 
characters in the ASCII table that appear 
before the first text character (the space, 
character 32). These initial characters are 
known as control characters because they 
are used to control devices. ESC is Ctrl-[, 
which is often printed as "[. The ASCII 
display interpretation is a small left arrow. 

Entering the ESC character itself is al- 
ways the hardest part of issuing an escape 
sequence, so I’ll discuss ways to do it. 

The DOS PROMPT command pro- 
vides the easiest way to send ANSI escape 
commands to the console. PROMPT has a 
subset of commands all its own, called me- 
tastrings. A metastring consists of two 
characters, a $ followed by the command 
character. These are usually used to set a 
prompt that’s quite independent of ANSI. 
(The DOS manual contains a complete 
listing of PROMPT metastrings.) The $e 
metastring generates the ESC character 
(27), however, and so can be used to intro- 
duce an ANSI control sequence. With AN- 
SI. COM (or ANSI. SYS) loaded, a 
PROMPT command that would keep the 


screen clear is 

PROMPT $e[2J 

Note that while PROMPT metastrings are 
not case-sensitive, the actual ANSI com- 
mands are. In the above example the e in 

■ PROMPT provides the 
easiest way to send ANSI 
escape commands to the 
console. PROMPT has a 
subset of commands 
called metastrings. 

$e could be upper- or lowercase, but the 
ANSI J command must have a capital J. 

In this example, the ANSI escape se- 
quence is issu^ with every new DOS 
prompt. There are times when it’s unnec- 


essary to continually send the same escape 
sequence. Changing the ANSI display at- 
tribute is one example of this, since you 
want the attribute to stay in effect until it is 
changed. To accomplish this, TYPEing a 
file that consists of an ANSI command to 
the console is a better idea. For example, 
to change the screen output to white char- 
acters on a blue background, you create a 
short file that consists of the sequence 

ESC [37; 34m 

Again, the ESC must be the escape charac- 
ter; but how do you get an ESC character 
into a text file? 

Readers who follow this column regu- 
larly will recall that we recently (Novem- 
ber 15, 1988) published a utility by Tom 
Kihlken, called TED. TED is perfect for 
making this kind of short file, as it lets you 
simply hit the Esc key to generate the ESC 
character. If you haven’t got this utility, 
however, you need another way. 

In most word processors, pressing the 
Esc key alone won’t do. Most word pro- 
cessors will let you enter control charac- 
ters, but you must first signal your inten- 
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P R O D IF 



IVITY 




MOV 

AX.2SI6H 



RET 




INT 

21H 







MOV 

DX,B8:OLD INT 21 (#1 

:Ra*tora old INT 21. 






MOV 

DS.ESiOLD INT 2It2l 


STATUS REPORT: 

MOV 

DX, OFFSET STATUS MSG 



MOV 

AX,2S21H 



CALL 

PRINT STRING 

{Display ”8tatua: 


INT 

21K 



MOV 

BL.ES: STATUS 







MOV 

BH,1 



PUSH 

C8 


NEXT REPORT: 

TEST 

BL,8H 



POP 

D8 

}Point to our data. 


JZ 

LOOP STATUS 



NOV 

DX.OPPSET UNINSTALL 

MSO ;Di*play uninatall M**aga. 






CALL 

PRINT STRINC 



MOV 

DL,BH 



OR 

AL,AL 

;Exit with errorlevel • S. 


MOV 

AX.-l 



JMP 

EXIT 


NEXT BIT: 

INC 

AX 







SHR 

DL,1 


UNINSTALL ERR: 

NOV 

ES,CX 

;If arror, display OFF statu*. 


JNC 

NEXT BIT 



CALL 

STATUS REPORT 



SRL 

AX.l 



NOV 

DX, OFFSET UNLOAD NSC ;And oxit with orror m***« 9 *. 


8HL 

AX,1 



JMP 

MSG EXIT 



MOV 

SI, OFFSET PARAMETERS 

{Display appropriata on or OFF, 

INITIALIZE 

ENDP 




ADD 

81, AX 

{ SLOW or FAST. 






NOV 

CX,4 


»— 




REPORT: 

LOD8B 



; INPUT: SI point* 

to paraMter *tart. 

; 


CALL 

PRINT CHAR 


; OUTPUT: SI point* 

to paranatar and} BX • 

numbar . ; 


LOOP 

REPORT 


OBCIHAL INPUT 

PROC 

NEAR 


LOOP STATUS: 

SBL 

8H,I 



XOR 

BX.BX 

{Start with xaro a* nunbar . 


CMP 

BH,PAST 


NEXT DECIMAL: 

LOD8B 

;Gat a charactar. 


JBE 

NEXT REPORT 



CMP 

AL.CR 

{Carriaga raturn? 


NOV 

UX, OFFSET BUFFER NSC 

{Display ’‘Buffar sixa: *. 


JZ 

ADJUST DEC 

;Zf ya*, dona hara. 


CALL 

PRINT STRING 



CMP 

AL,-/-" 

{Forward slash? 


NOV 

AX, E8: REASSIGNMENT BIZI 



JZ 

ADJUST DEC 

I If y**> dona hara. 


PUSH 

AX 



SUB 

AL.-i- 

{ASCII to binary. 


XOR 

BP, BP 



JC 

NEXT DECIMAL 

{If rtot batwaan t and 9 , skip. 


CALL 

DECIMAL OUT 

{Display tha aiza. 


CMP 

AL,9 



NOV 

DX, OFFSET BYTES FREE 

{Display "Bytas fraa: 


JA 

NEXT DECIMAL 



CALL 

PRINT STRING 



CBM 


{Convart byta to word. 


POP 

AX 



XCHG 

AX,BX 

{Swap old and naw nuavbar. 


ADD 

AX, OFFSET REASSIGNMENT 

lUFFER 


NOV 

CX,lt 

{Shift to laft by nultiplying 


SUB 

AX,E8:REASSICM END 



NUL 

cx 

{ last antry by tan. 


CALL 

DECIMAL OUT 

{Display tha bytaa fraa. 


JC 

DECIMAL ERROR 

{If carry, too big. 


NOV 

DX, offset CR LF 



ADD 

BX,AX 

{Add naw nuxibar and stora in BX. 


CALL 

PRINT STRING 



JNC 

NEXT DECIMAL 

{If not carry, naxt nuxibar. 


RET 



DECINAL_CRROR: 


BX,-T 

{Elsa, too bi9{ raturn -1. 





ADJUST DEC: 

DEC 

81 

{Adjust pointar. 

PRINT CHAR: 

MOV 

DL,AL 



RET 




NOV 

AH, 2 

{Print charactar via DOS. 

OtCINAL^lNPUT 

ENDP 




JMP 

SHtHtT DOS_ZNT 






PRINT STRING: 

NOV 

AH,9 

{print string via DOS. 

1 OUTPUT: ZR ■ 

1 if 

not inatallad} ZR ■ • 

if installad. { 

DOS INT: 

INT 

21H 







RET 




MOV 

AX,BS 







NOV 

BX,C8 


TEXT 

ENDS 




CMP 

AX«BX 

{Cotspara sagnants. 












(ANSI. ASM ends) 


tions to the program. In WordStar and 
SideKick, for example, you first hold 
down the Ctrl key, press P, and then press 
the Esc key. A “ [ will appear on the 
screen. You must now add ANSI's “regu- 
lar" left bracket and the command param- 
eters. For the white on blue attribute 
above, the complete sequence appears as 
■ [ [ 37 ; 34m . Don’t be confused by the 
pair of left brackets. The ESC repre.scntcd 
is characterized by * | , and the second char- 
acter in the escape sequence is a left brack- 
et. Once you've entered the sequence, 
save it to a file named BLUE, for example, 
and enter the command TYPE BLUE. 
Nothing from the file will appear on the 
screen. ANSI has absorbed the string as a 
coiuniand. however, and all subsequent 
screen output, including the next prompt, 
will be white on blue. Enter CLS and the 
whole screen will clear to blue. 

If you have trouble getting your favorite 
word prtKCssor to accept the ESC charac- 
ter, everyone has at least one program that 
will do the job: EDLIN. To create the same 
white-on-blue file, start EDLIN by enter- 
ing EDLIN BLUE. Then at the asterisk 
prompt press I to insert a line. To enter the 
starting I-SC in I-DLIN. you press Ctrl-\' 

i> c 


and then the left bracket, | . Then enter the 
“normal” left bracket, again followed by 
the desired command parameters. The 
EDLIN screen display in this case will be 


1:* ^V[[37;34m 


A 


MOV 

SI, 0080 

MOV 

CL, [SI] 

XOR 

CH,CH 

INC 

CX 

MOV 

LODSB 

Word Ptr [SI],5BlB 

INT 

29 

LOOP 

RET 

010C 

N ESCAPE.COM 

RCX 

12 

W 

Q 


Figure 1 : This short pronrum solves the 
problem ofeitteriii/i escape setpiences at the 
DOS prompt. After DT.BVG is hHitled. the.se 
commaiuls .'ieiitl the TiSC. bracket, and 
command .strini; to A\’SI. 

M A (i A Z I N !•; ■ J A N U A R Y I . I V 
24.t 


Now hit Enter to insert the line, Ctrl-Break 
to stop inserting, and E to end and save the 
editing session. The result will be the 
BLUE file with the escape sequence. 
(Note, do not try to enter the ESC ctxlc by 
typing the caret character followed by a 
capital V. It won't work. Instead, press 
and hold the Ctrl key and then press V.) 

Still a third way to enter escape .se- 
quences — and one of the easiest when 
you're experimenting with escape com- 
mands — is to enter them directly at the 
DOS prompt. The problem is that it's al- 
most impossible to do. If you try to start an 
escape sequence by pressing the Esc key at 
the tK)S prompt. DOS interprets the key- 
press as a command to abort the current 
poKcss and spits out a confusing backslash 
character, \. You never get the chance to 
add the I that starts the ANSI .sequence. 
Trying to trick DOS by using the numeric 
keypad technique of holding down the Alt 
key and entering 27 results in the same 
IX)S abtMl reaction. 

To solve the problem. I've included a 
short program here that will send both the 
ILSC. the bracket, and then the command 
string to ANSI. To create the program, 
you must load DEBUG and enter the com- 

X >> 


Copyrighted matarlai 


PRODUCTIVITY 


■ UTILITIES 


mands that are shown in Figure 1 . 

With this short program, you can 
change the attribute to white on blue, for 
example, by entering ESCAPE 37 ; 34m. 
The ESCAPE.COM program will take 
care of the ESC-plus-bracket combination. 


All you have to do is add the ANSI com- 
mand parameters. 

Before turning to the technical side of 
ANSI.COM, however, I do want to share 
with you a couple of my favorite ANSI 
command sequences, starting with the fol- 


lowing date and time display: 

PROMPT $«(»So[;5RH$d St$hShShSh$h$h$hSel uSpSg 

This sequence uses a combination of the 
DOS PROMPT and ANSI cursor control. 
It saves the cursor position, moves the cur- 


100 REK • BASIC PROGRAM TO CREATE AMSI.COM 

110 CLStPRZNT "Crftating AMSI.CON "i OPEN "ANSI. COM “ AS 11 LEM > 1 
120 FIELD II, 1 AS A$i CHBCKSUM|*0 
130 FOR 1 - 1 TO 182 

140 LINBSUHI«0] LOCATE 2, 3< PRINT 'Countdownt * 182 - I ; 

1S0 FOR J - 1 TO 16: READ BYTE$: BYTE •• VALl'iB” ♦ BYTES) 

160 CHECKSiml - CHECKSUM# * BYTE: LINBSUM# • LIMESUN# + BYTE 
170 IF (BYTE < 256) THEM LSET A$«CHR$ ( BYTE ) i PUT 11 
180 NEXT J 

190 READ LZNETOTSt LlNECHBCRl - VAL( *6H’'+LINBTOT$) 

200 IF LINECHECKI - LINBSUM# THEM GOTO 220 

210 LOCATE 4,2: PRINT 'Error in lino #- ) 260 ♦ 10 • it goto 260 

220 NEXT I 

230 CLOSE: READ FZLBTOTS : FILBCHECK# - VAL(FZLBT0T$) 

240 IF CHECKSUM# <> FILECHECK# THEN GOTO 260 

250 PRINT: PRINT 'AMSI.CON crOAtod auceoBafully" : SYSTEM 

260 PRINT: PRINT 'ANSI .COM ia not validl't END 


270 

DATA 

e9. 

D3. 

8, 

41, 

4B. 

53, 

49, 

20, 

31, 

2B, 

30, 

20, 

28, 

43, 

29, 

20, 

472 

260 

DATA 

31, 

39, 

38, 

39, 

20, 

SA, 

69, 

66, 

66. 

20, 

43, 

6P, 

6D, 

6D, 

75, 

6B, 

519 

290 

DATA 

69, 

63, 

61, 

74, 

69. 

6P, 

6B, 

73, 

20, 

43. 

6P, 

2E, 

D, 

A, 

50, 

43. 

594 

300 

DATA 

20p 

4D, 

61, 

67, 

61, 

7A, 

69, 

6E, 

65, 

20. 

FE, 

20. 

4D, 

69, 

63, 

68, 

69B 

310 

DATA 

51p 

65, 

6C. 

20, 

4A, 

2E, 

20, 

4D, 

65. 

66. 

66. 

6F. 

72, 

64, 

D, 

A, 

4C4 

320 

DATA 

A. 

24, 

lA, 

37, 

3, 

A. 

4P, 

46, 

46, 

20, 

4P. 

4B, 

20, 

29, 

53, 

4C. 

303 

330 

DATA 

4F, 

57, 

46. 

41, 

S3, 

54, 

0, 

0. 

0, 

0, 

0, 

0, 

0, 

9, 

0, 

9, 

1D4 

340 

DATA 

0, 

0, 

7, 

0. 

0, 

2, 

0, 

0, 

0, 

0, 

0, 

D, 

A, 

8, 

7, 

46. 

77 

350 

DATA 

41, 

42, 

43, 

44, 

66, 

6B, 

73, 

75, 

48, 

60, 

66, 

6C, 

70, 

4A, 

00, 

5. 

5E1 

360 

DATA 

ri. 

5. 

0, 

6, 

14, 

6, 

2B, 

6, 

00, 

5, 

3A, 

6, 

7A, 

6, 

83. 

6, 

365 

370 

DATA 

8A, 

6, 

B7, 

6. 

DD, 

6, 

El, 

6, 

PE, 

6, 

95, 

5, 

0, 

1, 

4. 

5, 

4BF 

380 

DATA 

7, 

8, 

IE, 

IP, 

20, 

21. 

22, 

23, 

24, 

25, 

26, 

29, 

2A, 

28, 

2C, 

2D, 

21A 

390 

DATA 

2E, 

2F, 

0, 

7, 

PP, 

8, 

P8, 

1, 

PF, 

80, 

P8, 

70, 

68, 

0, 

F0, 

0, 

6CB 

400 

DATA 

F8, 

4, 

F8, 

2, 

P8, 

6, 

F8, 

1, 

F8, 

5, 

P8, 

3, 

P8, 

7, 

8F, 

0, 

773 

410 

DATA 

8F, 

40, 

8F, 

20, 

8P, 

60, 

8F. 

10, 

8F, 

50, 

8F, 

30, 

8P, 

70, 

9, 

0, 

5A9 

420 

DATA 

0, 

0, 

0, 

0, 

0, 

0, 

0, 

0, 

0, 

0, 

0, 

1, 

1, 

1, 

2. 

0, 

5 

430 

DATA 

0. 

0, 

0, 

0, 

C8, 

0, 

C4, 

8, 

8C, 

9, 

50, 

53, 

51. 

52, 

56. 

57, 

41C 

440 

DATA 

IE. 

6, 

55, 

PC, 

8C, 

CB, 

8B. 

DB, 

8E, 

C3, 

PP, 

16, 

53, 

1, 

SD, 

7, 

753 

450 

DATA 

ir. 

SF, 

5E, 

SA, 

59, 

SB, 

58, 

CP, 

9C, 

80, 

PC, 

A, 

74, 

lA, 

89, 

PC, 

7 3D 

460 

DATA 

7, 

74, 

IS, 

80, 

PC, 

1, 

74, 

10, 

60, 

PC, 

6, 

75, 

5, 

80, 

PA, 

PP, 

706 

470 

DATA 

74, 

6, 

9D, 

2B, 

PP, 

2B, 

6E, 

1. 

9D. 

2E, 

C6, 

6, 

FB, 

1. 

2, 

9C, 

612 

480 

DATA 

2B. 

ft. 

IE, 

6E, 

1, 

2E, 

C6, 

6, 

FB, 

1, 

1, 

CA. 

2, 

0, 

PB, 

9C, 

614 

490 

DATA 

S5, 

IB, 

50, 

E, 

IF, 

80, 

3B, 

PB. 

1, 

1, 

74, 

17, 

89, 

3E, 

PC, 

1, 

4F1 

500 

DATA 

2, 

74, 

10. 

PC, 

6B, 

EC, 

88, 

26, 

3, 

2, 

80, 

E4, 

BF, 

74, 

11. 

PE, 

782 

510 

DATA 

CC, 

74, 

9, 

58, 

IP, 

SD, 

9D, 

2E, 

FF, 

2E, 

6A, 

1, 

89, 

4E, 

6, 

49, 

594 

520 

DATA 

C6, 

6, 

PC, 

1, 

2, 

58, 

S3, 

51, 

52, 

56, 

57, 

80, 

3B, 

FO, 

1, 

2, 

584 

530 

DATA 

74, 

37, 

9C, 

PP, 

IE, 

6A, 

1, 

9C, 

P6, 

6, 

3, 

2, 

1, 

74, 

8, 

90, 

586 

540 

DATA 

74. 

75, 

80, 

66, 

6, 

BF, 

9C, 

90, 

8B, 

08, 

B8, 

DE, 

4, 

72, 

68, 

88 , 

85F 

550 

DATA 

5, 

2D, 

3, 

0, 

83, 

C7, 

3, 

A, 

OB, 

75, 

2, 

48, 

47, 

A3, 

PP, 

1, 

519 

560 

DATA 

89. 

3E, 

1, 

2, 

C6*, 

6, 

FO. 

1, 

2, 

P6, 

6, 

3, 

2, 

1, 

75. 

12, 

4ir 

570 

DATA 

80, 

3b, 

PE, 

1 . 

1. 

74, 

B, 

8A. 

26. 

3, 

2, 

CO, 

16, 

C6, 

6, 

FB, 

59F 

580 

DATA 

1, 

1, 

8B, 

3E, 

1, 

2, 

88, 

5, 

P6, 

6. 

3, 

2, 

1, 

74, 

6, 

80, 

35A 

590 

DATA 

66, 

6, 

BF, 

BB, 

22. 

FF, 

6, 

1, 

2, 

PF, 

E, 

PF, 

1, 

74, 

E< 

A, 

509 

600 

DATA 

C0, 

75, 

14, 

PF, 

6, 

1, 

2, 

FF, 

B, 

PP, 

1. 

75, 

A, 

C6, 

6, 

FO, 

6A6 

610 

DATA 

1, 

1 , 

C6, 

6, 

FE, 

1, 

2, 

C6, 

6, 

PC, 

1, 

1, 

SF, 

SE, 

SA, 

59. 

509 

620 

DATA 

SB, 

IF, 

SD. 

90, 

CA, 

2, 

0, 

BB, 

41. 

3, 

3C, 

IB, 

74, 

6. 

E9, 

CB, 

5C6 

630 

DATA 

0, 

BB, 

4B. 

3, 

3C, 

SB, 

74, 

78, 

E9, 

8C, 

0, 

BB, 

66, 

3, 

3C, 

32, 

593 

640 

DATA 

74. 

6E, 

F6, 

6, 

55, 

1, 

1, 

75, 

7E, 

BB, 

7F, 

3, 

3C. 

30, 

74, 

69, 

5B2 

650 

DATA 

3C, 

3F, 

74, 

SC, 

EB, 

13, 

3C, 

4A. 

BF. 

AA. 

1, 

74, 

43, 

F6, 

6. 

55, 

641 

660 

DATA 

1 , 

1. 

75, 

63, 

C6, 

6, 

3B, 

8, 

2. 

C7, 

6. 

53, 

1, 

7F, 

3, 

E8, 

476 

670 

DATA 

38, 

1. 

74, 

3C, 

3C, 

3B, 

75, 

6, 

PP, 

6. 

79, 

1, 

EB, 

36, 

3C, 

39, 

4E7 

680 

DATA 

72, 

45, 

3C, 

39, 

77, 

5, 

E8, 

35, 

1, 

EB, 

29, 

BP, 

7F, 

1. 

B9, 

F, 

5E1 

690 

DATA 

0« 

E2, 

AE, 

75, 

32, 

FF. 

6, 

79, 

1, 

BF, 

AA, 

1. 

01, 

El, 

28, 

F9, 

806 

700 

DATA 

E8, 

84, 

1, 

PP. 

IS, 

EB, 

36, 

3A, 

6, 

76, 

1, 

75, 

7, 

BB, 

7P, 

3, 

612 

710 

DATA 

89, 

IE, 

S3, 

1, 

BB, 

3B, 

77, 

1, 

83, 

FF, 

7B. 

74, 

A, 

81. 

C7, 

BD, 

68F 

720 

DATA 

7, 

AA, 

FF, 

6. 

77. 

1, 

C3, 

50, 

BB. 

BD. 

7, 

SB, 

E, 

77, 

1, 

AC, 

680 

730 

DATA 

51, 

56, 

EB, 

27, 

0, 

SB, 

59, 

E3, 

P6, 

58, 

E6, 

IP, 

0, 

C7, 

6, 

77, 

6E8 

740 

DATA 

1, 

0, 

0, 

C7, 

6, 

S3, 

1, 

37, 

3, 

C7, 

6, 

79, 

1, 

0 , 

0, 

E, 

3B1 

750 

DATA 

7, 

BF, 

3B, 

8, 

B9, 

3P, 

0 , 

33, 

C0. 

P3, 

AB, 

C3, 

BF, 

78. 

1, 

B9, 

749 

760 

DATA 

4, 

0, 

F2, 

AE, 

74, 

4E, 

E8, 

IE, 

1, 

3C, 

9, 

75, 

16. 

88, 

B, 

P8, 

5CE 

770 

DATA 

1, 

83, 

El, 

7, 

F7, 

D9, 

83, 

Cl, 

8, 

51, 

B0, 

20, 

E8, 

4, 

0. 

59, 

6EE 

780 

DATA 

B2, 

F7, 

C3, 

F6, 

6, 

55, 

1, 

1, 

75, 

2A, 

E8. 

A9, 

0 , 

73, 

2C, 

50, 

70E 

790 

DATA 

B9, 

1, 

0, 

8A, 

3E. 

EE, 

1, 

8A. 

IE, 

72, 

1, 

B4, 

9, 

CD. 

10, 

58. 

57E 

600 

DATA 

80. 

3B, 

75, 

1, 

2, 

74, 

F, 

88, 

E, 

P2, 

1, 

FB, 

C9, 

3A, 

E, 

FB, 

64C 

810 

DATA 

1, 

75, 

3, 

C3, 

B3, 

7, 

84, 

B, 

CD, 

10, 

C3, 

6, 

8B, 

16, 

P8, 

1, 

5F8 

620 

DATA 

E8, 

9D, 

0. 

8A, 

26. 

72. 

1. 

AB, 

PE, 

C2, 

3A, 

16, 

P2. 

1, 

72, 

35, 

6FD 

830 

DATA 

60, 

3E, 

75, 

1, 

1, 

74, 

31, 

32, 

02, 

PB, 

C6, 

B8, 

71, 

0, 

3A, 

F9, 

725 

840 

DATA 

76, 

23, 

PE, 

CB, 

8B, 

3B, 

P6, 

1, 

68 , 

P7, 

Al, 

F2, 

1, 

50, 

3, 

P9, 

87B 

850 

DATA 

3. 

F0, 

P6, 

B6, 

8B, 

C8, 

IE, 

6, 

IP. 

P3, 

AS, 

IP, 

59, 

B0, 

20, 

8A, 

7CF 

860 

DATA 

26, 

72, 

1, 

P3, 

AB, 

B8, 

30, 

1, 

7, 

C3. 

BB, 

B7, 

3, 

B4, 

22, 

3A, 

69F 

870 

DATA 

C4, 

74, 

6, 

B4, 

27, 

3A, 

C4, 

75, 

4, 

88, 

26, 

76, 

1, 

C3, 

50, 

2C, 

5F4 

680 

DATA 

30. 

6A, 

C8, 

B8, 

A, 

0 , 

8B, 

IB, 

79, 

1, 

P6, 

A?, 

3B, 

8, 

2, 

Cl, 

60A 

890 

DATA 

88, 

87, 

3B, 

8, 

58, 

C3, 

P6, 

6, 

55, 

1, 

4, 

75, 

10, 

80, 

3E, 

Fl, 

5F7 

900 

DATA 

1, 

7, 

74, 

7, 

80, 

3B, 

PI, 

1, 

3, 

77, 

2, 

P8, 

C3, 

P9, 

C3, 

IB, 

644 

910 

DATA 

B8, 

28, 

0, 

8E, 

D8, 

A0, 

84, 

0, 

A. 

C0, 

75, 

2, 

B0, 

18, 

IP, 

C3, 

655 

920 

DATA 

50, 

Al, 

P2, 

1, 

P6. 

E6, 

8A, 

DA, 

32, 

PP, 

3, 

C3, 

01, 

B0, 

88, 

3E, 

995 

930 

DATA 

F6, 

1, 

3, 

F8, 

BB, 

0, 

B0, 

61, 

3E, 

BP, 

1. 

B4, 

3, 

74, 

4, 

81, 

6BC 

940 

DATA 

C3, 

0, 

8, 

8B, 

C3, 

SB, 

C3, 

IB, 

57, 

BB, 

40, 

0, 

8E, 

DB. 

BE, 

62, 

730 

950 

DATA 

0, 

BF, 

EE, 

1, 

A4, 

A5, 

BE, 

49. 

0, 

B9, 

7, 

0, 

F3, 

A4. 

26, 

8A, 

795 

960 

DATA 

lE, 

EB, 

1, 

32, 

PP, 

01, 

E3, 

3. 

P3, 

AS, 

5P. 

IP. 

C3, 

8B, 

IE, 

3B, 

782 

970 

DATA 

8. 

A, 

FF, 

75, 

2, 

PE, 

C7, 

A, 

DB, 

75, 

2, 

PE, 

C3, 

8B, 

16, 

P8, 

803 

980 

DATA 

1, 

C3, 

BB, 

A, 

0. 

33, 

C9, 

33, 

02, 

P7, 

P3, 

88, 

C2, 

30, 

52, 

41. 

779 

990 

DATA 

3D, 

0, 

0, 

75, 

P2, 

B, 

ED, 

75, 

7, 

58, 

E6, 

C6, 

6, 

B2, 

FA, 

C3, 

7C3 


1009 

DATA 

58. 

AA, 

E2, 

PC, 

C3, 

E8, 

67, 

FF, 

8A, 

F9, 

B7, 

7, 

F6. 

6, 

55, 

1, 

97B 

1010 

DATA 

1, 

75, 

ic. 

8A, 

3E, 

72, 

1, 

E8. 

3C, 

FF, 

72. 

13, 

8A, 

B7, 

B9, 

20, 

6B6 

1020 

DATA 

33, 

D2, 

E8. 

58. 

FF, 

BB, 

E, 

F4, 

1, 

Dl, 

E9, 

F3, 

AB. 

EB, 

29, 

6A, 

9CB 

1030 

DATA 

16, 

P2, 

1. 

PE, 

CA, 

33, 

C9, 

B8, 

0, 

6, 

CD, 

10, 

33, 

D2, 

EB, 

18. 

770 

1040 

DATA 

B8, 

2C. 

FF. 

B8, 

87, 

FF, 

81, 

EB, 

1, 

1, 

3A, 

D8, 

77, 

12, 

3A, 

3E, 

802 

1050 

DATA 

F2, 

1, 

73, 

C, 

86, 

FB, 

8B, 

D3, 

8A, 

3E, 

EE, 

1, 

B4, 

2, 

CD, 

10, 

79B 

1969 

DATA 

C3, 

£8, 

69, 

PF, 

A, 

F6, 

74, 

F8, 

2A, 

P3, 

73, 

EC, 

32, 

F6, 

EB, 

EB, 

AF6 

1070 

DATA 

E6. 

PC, 

FE, 

£8, 

57, 

PF, 

3A, 

F9. 

74, 

E6, 

2, 

P3, 

3A, 

F9, 

76, 

08, 

Bll 

1980 

DATA 

6A, 

F9, 

EB, 

04. 

EB, 

46, 

FF, 

8A, 

3E, 

F2. 

1, 

PE, 

CF, 

3A, 

07, 

74, 

A7 3 

1990 

DATA 

CF, 

2, 

D3, 

3A, 

D7, 

76, 

Cl, 

8A, 

07, 

EB. 

BO, 

EB. 

2F. 

FF, 

A, 

02, 

9E7 


1100 

DATA 

74. 

BE, 

2A, 

03, 

73, 

B2, 

32, 

02. 

EB, 

AE, 

BF, 

B9, 

8, 

B0, 

IB, 

AA, 

8E6 

1110 

DATA 

B0. 

SB, 

AA, 

A9. 

P9, 

1 , 

32, 

E4, 

49, 

BD, 

1 , 

0, 

E8, 

23, 

PP, 

80, 

810 

1120 

DATA 

3B, 

AA, 

A0. 

F8, 

1, 

32, 

B4, 

40, 

B8, 

17, 

FF, 

B0, 

52, 

AA, 

B9, 

0, 

B3B 

1130 

DATA 

AA, 

81, 

EF, 

B9, 

6 , 

89, 

3B, 

PP, 

1, 

C7, 

6, 

1, 

2, 

B9, 

8, 

C6, 

6F9 

1140 

DATA 

6, 

PO. 

1, 

2, 

C6, 

6, 

PE, 

1, 

1, 

C3, 

8B, 

16, 

F8, 

1 , 

89. 

16, 

5CE 

1150 

DATA 

73. 

1, 

C3, 

8B, 

16, 

73, 

1 , 

E9, 

SE, 

FF, 

8B, 

16, 

P8. 

1, 

8B, 

8 , 

6C5 

1160 

DATA 

P2, 

1, 

2A. 

CA, 

E6, 

4P, 

FE, 

72, 

c. 

E6, 

74, 

FE, 

B0, 

20, 

8A, 

26, 

074 

1170 

DATA 

72, 

1, 

P3, 

AB, 

C3, 

8B, 

CA, 

8A, 

16, 

F2, 

1 , 

PE, 

CA, 

8A, 

3B, 

72, 

BBE 

1189 

DATA 

1, 

B8, 

1, 

6, 

CD, 

19, 

C3, 

BE, 

3B, 

8, 

AC, 

BP, 

AC, 

1, 

B9, 

16, 

648 

1199 

DATA 

9, 

F2, 

AE, 

75, 

11. 

BF, 

EC, 

1 , 

Dl, 

El, 

2B, 

P9, 

8B, 

5, 

29, 

6, 

75E 

1200 

DATA 

72, 

1, 

8, 

26, 

72, 

1, 

PP, 

B, 

79, 

1 , 

75, 

OE, 

C3, 

B4, 

2, 

EB, 

652 

1210 

DATA 

2, 

B4, 

1, 

A0, 

3B, 

8, 

3C, 

7, 

74, 

F, 

72, 

8, 

3C, 

E, 

72, 

0, 

3A3 

1220 

DATA 

3C, 

13, 

77, 

9, 

32, 

E4, 

CD, 

10, 

C3, 

88, 

26, 

75, 

1, 

C3, 

6B, 

E, 

605 

1230 

DATA 

77, 

1 , 

49. 

BE, 

BF, 

7. 

BP. 

3B, 

8, 

C6, 

6, 

76, 

1, 

0, 

32, 

02, 

58B 

1240 

DATA 

33, 

BD, 

AC, 

49, 

74, 

33, 

8A, 

26. 

76, 

1, 

A, 

E4. 

75, 

24, 

E8, 

99. 

6EB 

1250 

DATA 

FO, 

74, 

EF, 

3C, 

3B, 

74, 

12. 

2C, 

30, 

BA, 

P0, 

B0, 

A, 

0, 

P6, 

E2, 

7C0 

1260 

DATA 

2, 

C6. 

8A, 

09, 

BD, 

1, 

0, 

EB, 

09, 

B, 

ED, 

74, 

05, 

8A, 

C2, 

AA, 

8DB 

1279 

DATA 

EB, 

CC, 

3A, 

C4, 

74, 

C3, 

AA. 

EB, 

C9, 

B, 

ED, 

74, 

3, 

8A, 

C2, 

AA, 

9AP 

1289 

DATA 

81, 

EF, 

39, 

8. 

88, 

C7, 

8B. 

lE, 

38, 

8, 

B9, 

5, 

0, 

A, 

DB, 

74, 

696 

1290 

DATA 

1, 

49, 

3B, 

Cl, 

72, 

39. 

8B, 

2B, 

8, 

2 , 

B8, 

2B, 

9, 

72, 

12, 

8B, 

4D9 

1309 

DATA 

CA, 

2B, 

CB, 

74, 

c. 

2B, 

15, 

3, 

00, 

38, 

05, 

77, 

19, 

F3, 

A4, 

EB, 

778 

1310 

DATA 

6, 

3, 

00. 

3B, 

05, 

77, 

F, 

BE, 

3B, 

8, 

AB, 

8B, 

C8, 

49, 

49. 

P3, 

6F3 

1320 

DATA 

A4, 

89, 

3B, 

6, 

2, 

C3, 

B9, 

70, 

E9, 

3C, 

PC, 

8B, 

16, 

6, 

2, 

BB, 

6DE 

1330 

DATA 

C4, 

6, 

68 . 

FE, 

38, 

FA, 

73, 

13, 

8B, 

40, 

2, 

3, 

35, 

3A, 

09, 

75, 

6AA 

1340 

DATA 

Pi, 

A, 

DB, 

75, 

4, 

3A, 

PO, 

75, 

B9, 

F8, 

C3, 

P9, 

C3. 

55, 

73, 

61, 

984 

1350 

DATA 

67, 

65, 

3A, 

20, 

20, 

41. 

4E, 

S3, 

49, 

29. 

SB. 

46. 

41. 

53. 

54, 

29, 

43A 

1360 

DATA 

7C, 

20, 

53, 

4C, 

4P, 

57, 

50, 

SB, 

4F, 

4B, 

20, 

7C, 

20, 

4F, 

46, 

46, 

4CD 

1370 

DATA 

SD, 

SB, 

2F, 

42, 

29, 

6E, 

6B, 

6B, 

50, 

SB, 

2F, 

43, 

50, 

58, 

2P, 

55, 

4F9 

1380 

DATA 

50, 

0, 

A, 

46, 

41, 

53, 

54. 

29, 

30, 

29, 

64, 

69, 

72, 

65, 

63, 

74, 

49A 

1390 

DATA 

20, 

73, 

63, 

72, 

65, 

65, 

6E, 

20, 

77, 

72, 

69. 

74, 

65, 

73, 

3B, 

29, 

5B9 

1400 

DATA 

64, 

65, 

66, 

61, 

75, 

6C, 

74, 

0, 

A, 

53, 

4C, 

4P, 

57, 

20, 

30, 

20, 

48E 

1410 

DATA 

73, 

63. 

72, 

65, 

65, 

6E, 

20, 

77, 

72, 

69, 

74, 

65, 

73, 

29, 

76, 

69, 

63D 

1420 

DATA 

61, 

20, 

42, 

49, 

4F, 

53, 

0 , 

A, 

4P, 

4B, 

2P, 

4P. 

46, 

46, 

29, 

30, 

3C9 

1439 

DATA 

20, 

61. 

63. 

74, 

69, 

76, 

65, 

2P, 

69, 

6B, 

61, 

63, 

74, 

69, 

76, 

65, 

61E 

1440 

DATA 

3B, 

29. 

64. 

65, 

66, 

61, 

75, 

6C, 

74, 

20. 

69, 

73, 

29. 

4P, 

4E, 

D, 

506 

1450 

DATA 

A, 

6B, 

6E, 

6B, 

29, 

30, 

20, 

62, 

75, 

66, 

66, 

65, 

72, 

20, 

73, 

69, 

547 

1460 

DATA 

7A, 

65, 

29, 

69, 

6E, 

29, 

62, 

79, 

74, 

65, 

73, 

20, 

28, 

30, 

20, 

36, 

4F0 

1470 

DATA 

30, 

4B, 

29, 

29, 

72, 

65, 

73, 

65, 

72, 

76, 

65, 

64, 

20, 

66, 

6P, 

72, 

58B 

1469 

DATA 

20, 

6B, 

65, 

79, 

20, 

72, 

65, 

61, 

73, 

73. 

69, 

67, 

6B, 

60, 

65, 

6B, 

625 

1490 

DATA 

74, 

3B, 

20, 

64, 

65, 

66, 

61, 

75, 

€C, 

74, 

20, 

32, 

39, 

39, 

0, 

A, 

47D 

1509 

DATA 

2P. 

S5, 

20. 

30, 

20, 

55, 

6B, 

69, 

6E, 

73, 

74, 

61, 

6C, 

6C, 

0, 

A, 

402 

1519 

DATA 

A, 

24, 

53, 

74, 

61, 

74, 

75, 

73, 

3A, 

20, 

24, 

0, 

A, 

42, 

75, 

66, 

464 

1520 

DATA 

66, 

65, 

72, 

29, 

73, 

69, 

7A, 

65, 

3A, 

29, 

24, 

0, 

A, 

42, 

79, 

74, 

4DC 

1530 

DATA 

65, 

73, 

20, 

66. 

72, 

65, 

65, 

3A, 

20, 

20, 

24, 

41, 

4E. 

S3, 

49, 

2B, 

491 

1540 

DATA 

53, 

59, 

53, 

20, 

69, 

73, 

20. 

69, 

6E, 

73, 

74, 

61. 

6C, 

6C, 

65. 

64, 

5DB 

1550 

DATA 

20, 

73, 

6F, 

20. 

41, 

4e, 

53, 

49, 

2B, 

43. 

4P, 

40, 

20, 

6B, 

6P, 

74,. 

4CB 

1560 

DATA 

20, 

69, 

6E, 

73, 

74, 

61, 

6C, 

6C, 

65, 

64, 

0. 

A. 

24, 

43, 

4P, 

4B, 

4PB 


1570 DATA 55, 6E, 69, 6B, 73, 74, 61, 6C, 6C, 20, 74, 6F, 20, 63, 68, 61, 609 
1580 DATA 6B, 67, 65, 20, 62, 75, 66, 66, 65, 72, 20, 73, 69, 7A, 65, D, SBC 
1590 DATA A, A, 24, 41, 4B, S3, 49, 20, 63, 61, 6X. 27, 74, 20, 62, 65, 437 
1600 DATA 20, 75. 6E. 69, 6B, 73, 74, 61, 6C, 6C, 65, 64, D, A, 55, 6E, 590 
1610 DATA 69, 6B, 73, 74, 61, 6C, 6C, 20, 72, 65, 73, 69, 64, 65, 6B, 74, 675 


1620 

DATA 

20, 

79, 

72, 

6F, 

67, 

72, 

61, 

60, 

73, 

29, 

69, 

6E, 

20, 

72, 

65, 

76, 

SEP 

1630 

DATA 

65, 

72, 

73, 

65, 

20. 

6P. 

72, 

64, 

65, 

72, 

0, 

A, 

24, 

4E, 

6F, 

74, 

557 

1640 

DATA 

29, 

65, 

6E, 

6P, 

75, 

67, 

68, 

20. 

60, 

65, 

60, 

6P, 

72, 

79, 

0, 

A, 

576 

1650 

DATA 

24, 

4D, 

65, 

6D, 

6F, 

72, 

79, 

20. 

61. 

6C, 

6C, 

6P, 

63, 

61, 

74, 

69, 

606 

1669 

DATA 

6P, 

6E, 

20, 

65, 

72, 

72, 

6P, 

72, 

0, 

A, 

7, 

24, 

49, 

6B. 

73, 

74, 

507 

1670 

DATA 

61, 

6C, 

6C. 

65, 

64, 

0. 

A. 

24, 

55, 

6B, 

69, 

6E, 

73, 

74, 

61, 

6C, 

SOB 

1689 

DATA 

6C, 

65, 

64, 

0, 

7^, 

24, 

PC, 

81, 

0, 

1. 

F6, 

17, 

33, 

02, 

8C, 

CO, 

6BB 

1690 

DATA 

42, 

8B, 

C2, 

3B, 

00, 

74, 

B. 

8B, 

P3, 

SB, 

PB, 

89, 

19, 

0, 

P3, 

A6, 

882 

1700 

DATA 

75, 

EB, 

BA, 

3. 

1, 

B8, 

61. 

2, 

BA, 

80, 

7, 

EB, 

58, 

2. 

BB, 

81. 

76B 

1710 

DATA 

0, 

AC, 

3C, 

D, 

74, 

E, 

3C, 

61. 

72, 

P7, 

3C, 

7A, 

77, 

P3, 

80. 

64, 

601 

1720 

DATA 

PF, 

5P, 

EB, 

BO, 

BB, 

81, 

0, 

33. 

C0, 

BB, 

4, 

0, 

BF, 

56, 

1, 

3. 

740 

1730 

DATA 

FB, 

3, 

C3, 

3D, 

10. 

0, 

77, 

2C, 

56, 

B9, 

2, 

0, 

F3, 

A6, 

SB, 

75, 

628 

1740 

DATA 

BB, 

P6, 

P3, 

Bl, 

1, 

00, 

El, 

PE, 

C8, 

75, 

PA. 

00, 

B9, 

84, 

PC, 

80, 

C55 

1750 

DATA 

P9, 

2, 

76, 

4, 

08. 

C4, 

00, 

C4, 

26, 

20, 

26, 

55, 

1, 

26. 

8, 

E, 

598 

1760 

DATA 

55, 

1, 

46, 

46, 

AC, 

3C, 

0. 

74, 

4D, 

3C, 

2P, 

75, 

8A, 

AC, 

3C, 

42, 

S5C 

1770 

DATA 

75, 

27, 

E8, 

8A, 

1, 

74. 

8, 

BA, 

20, 

9. 

EO, 

EC, 

1, 

EB, 

A8, 

E8. 

7BE 


1780 DATA 58, 1, 81, FB, 0, FO, 76, 3, BB. 8, F0 . 89, IE, 4, 2, 81, 617 

1790 DATA C3, C4, 8, 89, IE, 8, 2, EB, 8E, 3C, 43, 75, 7, 26, C7, 6, 5A7 

1800 DATA 6, 2, C4, 8, 3C, 55, 74, 3, B9, 7C, FF, E8, 51, 1, BA. 4, 638 

1810 DATA 9, 74, 36. B9. 95, 0, E8, 4D, 1. E8. 43, 1, 74, 5, A, C0, SD6 

1820 DATA E9, 84, 0, 80, C4, 8, 3, 2E, 4, 2. 83, C5, F, 3B, 2B, 6. 4F3 

1830 DATA 0, BA, 8D, 9, 77, 6C. B8, 29. 35, CD, 21, BB, ID. 9, BF, A, 5B4 

1840 DATA 0, B9, 3, 0, F3, A6, BA, EB, 8, 74, 57, 89, IE, 66, 1, SC, 667 

1850 DATA 6, 66, 1, BA, A, 2, B8, 29, 25, CD, 21, B8, 16, 35, CD, 21, 51A 

1860 DATA 89, IB, 6A, 1, SC, 6, 6C. 1, BA, 5E, 2, B8, 16, 25, CO, 21. 50C 

1870 DATA B8. 21, 35, CD, 21, 89. IE, 6B, 1, 8C, 6, 70. I, BA, 28, 2, 4F9 


1880 

DATA 

B8, 

21, 

25, 

CO, 

21, 

Al, 

2C, 

0, 

BE, 

C9, 

B4, 

49, 

CD, 

21. 

BA, 

BC, 

768 

1890 

DATA 

9, 

E8, 

35, 

1, 

E8, 

C6, 

F8, 

8B, 

05, 

Bl, 

4, 

D3. 

EA, 

B8, 

0, 

31. 

808 

1900 

DATA 

CD, 

21, 

E8, 

24, 

1, 

B0, 

1, 

84, 

4C, 

CD, 

21, 

26, 

80, 

26, 

55, 

1, 

SBC 

1910 

DATA 

FO. 

26, 

80, 

E, 

55. 

1, 

1, 

ec. 

Cl, 

88, 

29, 

35, 

CD. 

21, 

81, 

FB, 

6D5 

1920 

DATA 

A, 

2, 

75, 

6B, 

8C, 

C3, 

38, 

09, 

75. 

65. 

B8, 

16, 

35, 

CD, 

21, 

81. 

69B 

1930 

DATA 

FB, 

SE, 

2, 

75, 

SA, 

8C, 

C3, 

3B, 

09, 

75, 

54, 

B6, 

21. 

35, 

CO, 

21. 

752 

1940 

DATA 

81, 

FB. 

28, 

2, 

75, 

49. 

8C. 

C3, 

3B. 

09, 

75, 

43, 

B4. 

49, 

CO, 

21. 

76A 

1959 

DATA 

BA, 

Al. 

9, 

72, 

AD, 

26. 

8B, 

16, 

66, 

1, 

26, 

SB, 

IE, 

68, 

1, 

88, 

5A4 

1969 

DATA 

29, 

25, 

CO, 

21, 

26, 

8B, 

16, 

6A. 

1, 

26, 

es. 

IE, 

6C, 

1, 

B8. 

16, 

47B 

1970 

DATA 

25, 

CD, 

21, 

26, 

8B, 

16, 

6B, 

1, 

26, 

8E, 

IB, 

79, 

1, 

88, 

21. 

25, 

40A 

1980 

DATA 

CO, 

21, 

B, 

IF, 

BA, 

ce. 

9, 

E8, 

9F, 

9, 

A. 

CO, 

E9, 

78, 

FF, 

SE, 

7E5 

1990 

DATA 

Cl, 

E8, 

32, 

9. 

BA. 

43, 

9, 

E9. 

68, 

PP. 

33. 

OB, 

AC, 

3C. 

D, 

74, 

7A8 

2000 

DATA 

ic. 

3C, 

2F, 

74, 

18, 

2C, 

30, 

72, 

P3, 

3C, 

9, 

77, 

EF. 

98, 

93. 

89, 

663 

2919 

DATA 

A, 

0, 

F7, 

El, 

72, 

4, 

3, 

08, 

73, 

E2, 

BB, 

FF, 

FF, 

4B, 

C3, 

BC, 

8DE 

2020 

DATA 

C0, 

8C. 

CB, 

3B, 

C3, 

C3, 

BA, 

C2, 

8, 

E8, 

5D, 

9. 

26, 

8A. 

IE. 

55, 

7C4 

2030 

DATA 

1, 

B7, 

1, 

84, 

OF, 

74, 

1C, 

8A, 

07, 

B8, 

FF, 

FF, 

40, 

00, 

BA, 

73, 

930 

2040 

DATA 

FB, 

01, 

E0. 

Dl, 

E0, 

BE, 

56. 

1, 

3. 

P0. 

89, 

4, 

0, 

AC, 

EB, 

32, 

8Ee 

2050 

DATA 

0, 

B2, 

FA. 

09, 

E7, 

80, 

FF, 

8, 

76, 

09, 

BA, 

CB, 

8, 

E8, 

29. 

9, 

907 

2060 

DATA 

26, 

Al, 

4, 

2, 

50, 

33, 

ED, 

E8, 

38, 

P9, 

BA, 

DB. 

8, 

E6, 

19. 

0, 

6F4 

2070 

DATA 

SB, 

5, 

C4, 

8, 

26, 

28, 

6. 

6, 

2, 

E8, 

26, 

P9, 

BA, 

BE, 

8. 

E8, 

5r7 

2080 

DATA 

7, 

0, 

C3, 

BA, 

DO, 

B4, 

2, 

EB, 

2, 

84, 

9, 

CO, 

21, 

C3, 

0, 

0, 

635 


2090 DATA 294000 


ANSI.BAS: This BASIC program will automatical ly create ANSI.COM if you don't have a macro assembler. 
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tSE WITH ALMOJfT ANY MIDI! 
DynaDuet™ is a highly versatile music 
processing program that combines MIDI 
sequencing and score editing in a single 
package. In the I^ttern Mode, data 
can be input and edited by numeric 
keyboard, with a mouse, or directly 
from the MIDI keyboard. The powerful 
MTR Mode simulates a multi-track 
recorder with 16 tracks, allowing you to 
quantize and filter designated MIDI data 
during real-time play. 

Publisber-perfect musk printouts. 

The Score Mode quickly converts MIDI 
data to a complete musical score for 
attractive printout, saving valuable time. 
System Requirements 
PC: IBM PC/XT/AT or compatible; 512K 
system memory Graphics; EGA or VGA 
graphic card MIDI Inter^; MPU-IPC 
orMPU-401 with MIF-IPC or compatible 
Printer: IBM Proprinler. Epson FX. LQ or 
compatible . and a Mouse 

Suggested 

DmDuet'?2^ 



SPECIALLY CREATED FOR THE 
ROLAND MT.32! 

Ballade™ contains both MIDI sequerwring 
and tone editing functions that let you 
utilize the full potential of the MT-32. In 
the Tone Mode, edit and input tone 
parameters either numerically or 
graphically with a mouse. The .Song 
Mode provides a wide range of control 
over ef^ data and allows input by 
real-time play or the step method. 

Brii^ to life the soun^ you Unagioe. 
After creating the sounds you want, the 
Play Mode lets you freely adjust the 
tone, volume, tempo and pan volume 
even during pl^b^k. 

System Requirements 

PC; IBM PC/XT/AT or compatible; 640K 

system memory Graphics; EGA or VGA 
graphic card MIDI Inierfoce: MPU-IPC 
or MPU-401 with MIF-IPC or compatible 
MT-32 . and a Mouse 

Suggested 
, Retail Price 


$195 


Score Mode 





Tone Mode 


Song Mode 


PtayMode 


D/NAWARE. 

*IBM PC/XT/AT md Praprimer are regnaered iraleniarki of (BM Cop. MFU-dOI. MPti-tPCandMlF-tPC ire regifleroiiradeniartuof ROCANDCorp. *E(»aa n ■ ref nirttid irademtrli of EpMmCop. 
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r-i i'.-t 

dlV\J>ElV firsf has alum’s btXTi 

simple. T<) pniN'idc pcc>- 

pic with the easiest wa\' 

pcKsible to access the 

I , most povMT possible in 

a database r 

\9HKhm4mJ 1 system. 

So that the prcxrss of uxjrking w ith 
inftxmarion becomes the means, and not 
the end, of the job at hand. 
VM-lcomctodBASEIV’" 


! managiemcnt 


ITS NEVER BEEN EASIER. 

dBASE IV is built arouixl an all-new 
Cx)ntfol Cx*n&.T— a single, understandable 
windoN\’ from which nou pvrtbrm all of 
\t>ur ke\' database operations. B\’ using 
simple-tt)-use, jxill-down menus. 

And no programming at all. 

Unlc*ss, (rf* ajursc, )xiu want ta Because 
w hether \t)u w rite a pn^^^m \xHirself or 
u.se the Applications Generator to do it ti)r 
\XHi, dBASE IV gives \xhi aca*ss R) 310 
fxiwerh.ll new or enhanced cxxnmands 
and functicMis. All while running 
significantly fitsRrr than its fxxxkxes.s(x 


dBASE III PLUS.' 

And, since manv' people will need 
to share inft>rmatk*n in a wxirkgroup, 
dBASE IVgivvs vxxi all the rxxs wu'll 
need Ri build conneetions. Like <Hir 
dBASE IV LAN PACK, which lets 
multiple usen* share files and programs. 

AVERSION FOR DEVELOPERS. 

If vxHJ build Ivav’V'-dut)' af^lications, 
the special dBASE IV Dc*\elopcTs Editicxi 
is just fix' vxiu. 

With the lX*veloptTs Edition (sold 


Intixxiudrig dBASE IV 

What we put in 
is nothing compared to 
what youTl get out. 



; <1BA.^ IV. PtUksMonj] (Compiler, Ashton-Tatc .\shton-TaJC C'urptjrauon. 1 19HK .AshtonTate 

■ Corpuration All rights reserved. 



scparatcK'X ^ ctxnplcic dcwlop- 
nx*nt, test, and dLstribiition aTvironnxTit 
Rfl- both stand-alone and multiuser ap- 
plications. In addition to the complete 
dBASE IVsoftwate, the Developcr^s 
Edition inclikics ^^al RX)ls such as the 
fttA'ssional Cx)mpilc*r; is well as utilities, 
ptogrammine documentation, and a ixa - 
aln -five, applicatk^i distributkm module. 

And one other thing, which also comes 
with ewn.’ other dBASE* pnodua. 


A COMMITMENT TO SUPimr 

With over two million current dBASE 
users, wc at AshtonTate have an oHiga- 
rion to jw^’idc the best support, service, 
and naming in the industry So we ckx 

Vk back an extensive network of 
knowk^’able dcaLis. Aixl wc guarantee 
fist, reliable technical support. As \wll as 
eiKourage separate, thiiu party resources 
in a \ariet\' ccxnplemcntary areas. 

All (rf* which means that dBASE IV 
is not (Mily the most advanced PC' database 
ciwironment you can find. 


It also means it^ the c*asiest to firxi. Just 
give us a call at 800-437-4329‘ext- 2916 fiir 
more inR)rmation, includine details about 
upgrading from dBASE III nXJS. Or sim- 
ply stc^ by your nearest Ashton-Tate dealer 
for a revealing kx)k at dBASE IV 
Y(Xi wonY^'licve what we put into it. 

.v4 AshtonTate 
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sor to the top right of the screen, and dis- 
plays the date, a few delimiting spaces, 
and the time. PROMPT’S $h destructive 
backspace metastring then erases the dis- 
tracting second, and hundredth second 
places from the time display, after which 
the cursor is returned to the saved position 
where the current drive and directory are 
displayed, followed by the familiar great- 
er-than-sign prompt. Note that the time 
will be updat^ only when you generate a 
new prompt. 

Another favorite sequence that 1 use on 
my own machine is 

PROMPT $p =$g $e[8m $e[0m$e[D 

This sequence displays the current drive 
and directory, followed by a space, and a 
directing combination of an equals sign 
and a greater-than sign as the prompt. 
Since I hate a blinking cursor, the next part 
of the sequence changes the attribute to in- 
visible ($el8m) and displays a space. The 


attribute is then returned to a normal while 
on black ($e[0m) — use a color of your lik- 
ing here — and the cursor is moved back- 
ward one column to the invisible space. 
The result is an invisible blinking cursor at 
an idle prompt. Of course as soon as you 
start to type a command, the cursor moves 
on to a space with a normal attribute and 
becomes visible again. 

UNDOCWWENTED DOS CALL DOS 
calls on the undocumented INT 29h for all 
its screen output. If you trace through the 
INT 29 interrupt handler (without AN- 
SI.SYS or ANSI.COM loaded), you’ll 
find a very short procedure that makes a 
BIOS INT 10, Write TTY OEh function 
call. The BIOS Write TTY (teletype) is an 
all-purpose screen output function that 
takes care of updating the cursor position. 
It includes line wrap and even scrolls the 
screen when the cursor wraps on the last 
line. Since it’s ANSI’s job to filter all DOS 


ouqjut, all that ANSI has to do to accom- 
pli.sh its mission is steal the INT 29. ANSI 
thus gets a chance to look through all DOS 
output for its ESC-I combination. 

The one sticky part about the escape se- 
quence is that the alpha command charac- 
ter doesn’t come until the end of the string. 
That means ANSI has to buffer all poten- 
tial escape sequences (the tip, of course, is 
the starting ESC-[) until it gets the ending 
command character. If the command is in- 
valid, the buffer is flushed to the screen. 
Otherwise, the string never makes it to the 
screen and ANSI takes the appropriate 
command-requested action. You probably 
noticed that in the ESCAPE.COM pro- 
gram above the escape string is passed di- 
rectly to ANSI.COM via an INT 29 call. 

A STATE MACHINE The escape se- 
quence stfucture provides a perfect oppor- 
tunity for ANSI to implement what is 
called a .state-machine technique. A state 


Webster’s defines form as ... 

“to think of; frame in the mind; conceive ... create out of separate 
elements ... assume shape.” 


Indigo Software defines JetForm as ... 

*^doing all of the above creatively, efficiently and inexpensively/’ 


What can you expect from the most 
powerful f/exib/e competitivety-priced 
electronic forms product on the market? 

■ Power: to take full advantage of 
PC interactive graphics design 
capabilities and the latest in laser 
printing technology. 

■ HexiaBty: to create electronic 
forms that meet all your forms 
requirements — from single-page 
expense claims to multi-page 
insurance policies. 

■ Design: to watch your form as it 
takes shape and use a host of built- 
in design features. 



■ Speed: to cut your forms design and 
print time to a fraction, with no 
compromise to the end product. 



b What You See Really 
What You Get? 

With JetForm, yes! JetForm makes 
the creation process easy. As your 
form takes shape on the screen, you 
know it will look the same when it 
comes out of your laser printer. 



JetForm 


Call (800) 267-9976 (6131 594-3026 

Indigo Software Ltd. 

560 Rochester Street, 

Ottawa, Canada K1S 5K2 


' Jetfwm solutions are available for; 
IBM PC/AT, PS/2 and compatiiles 
HP 3000, HP 9000, 

DEC VAX 
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ffl2400etc 

I The Next Generation in Modems 


INCREDIBLY POWERFUL 
AMAZINGLY AFFORDABLE. 
AND TDDUIY ERROR FREE. 




Imagine a modem so powerful it could deliver twice the throughput 
of a 2400bps modem. So reliable it would only send 100% error 
free data. Pick up a 2400etc and experience it. 

The 2400etc is a high performance internal modem for the 
IBM PC/XT/AT and compatible systems. It includes an ATI custom 
designed digitetl signal processor vrhich allows the modem to function 
on extremely noisy lines. 

The 2400etc with MNP levei 5 guarantees 100% error 
free data transfer. And, using data compression, provides throughput speeds 
above 4800bps. 


$23900 


The 2400etc operates in MNP and non-MNP 
modes and uses automatic feature recognition to 
establish a connection at the highest mutual error 
control level and operating speed. 


Other standard features include 100% compatibility with the full standard and 
extended AT command sets. Adaptive dialing - Tone or Pulse, Automatic dial, 
redial and answer. Four communications ports 1, 2, 3, 4. Software controlled 
speaker etc, as ATI proudly calls It. 


“Smart Idea” 


All this... and a FREE copy of Mirror II communications software. 


For use with IBM PC/XT/AT compatible systems. 



Technokxiv voucan Tnat. 

ATI lechnologiestnc., 3761 Victoria Park Avenue, 
Scartx>rough, Ontario. Canada MIW 3S2. 
Tel: (416) 75fr<J718 Telex: 06-966640 (ATITOR) 
Fax: (416) 75«J720. 
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The error correcting 
modem that ensures 
safe passage for 
yourdata- 
no matter \^ere 
it’s traveling. 

The Ven-Tel 2400-33 lets you choose between the two 
standard error correction protocols (X.PC and MNP) at 
the touch of a key. So you’ll 
have error free connections 
with over 350,000 MNP 
modems and with major 
public data networks using 
X.PC— like Tymnet, MCI, 
Western Union and GE 
Geisco. 

And the 2400-33 not 
only protects your data, 
it’s faster than any non- 
error corrected modem. 
MNP Level 5 data com- 
'. pression can double 
your throughput up to 
4800 bps— and higher 
speeds mean reduced phone 
charges and less time spent transmitting. 

So whether you’re sending files, downloading expensive 
data from an information service or managing your personal port- 
folio, you’ll know that your critical data is 100% correct. 

The Ven-Tel 2400-33. The only modem that guarantees your 
data a flawless trip ... no matter where it’s traveling. 



V^nlel 


Modems 


Our free booklet,“HowTo Select The Correa Modem^ contains specific information about 
the 2400-33 and our full line of modems.To request your copy, call 800-538-5121. 
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ANSI BY MODEM 

T he programs published in PC 
Magazine are available by mo- 
dem from PC MagNet, an on-line in- 
formation service administered by 
CompuServe. 

To download ANSI.COM, log on 
to PC MagNet. Enter GO UTILITIES 
or choose PC MAGAZINE UTILI- 
TIES from the t(^ menu, then DI- 
RECT UTILITY DOWNLOAD from 
the next. Enter the filename; then se- 
lect the file from those presented. An- 
swer (Y) to DO YOU WISH TO 
DOWNLOAD? Press Enter to see the 
transfer (xxHocols. Choose a protocol 
and download the file. 

To join PC MagNet, set your com- 
munications software for either 300 or 
t ,200 bits per second. 7 data bits, even 
parity, 1 stop bit, and full duplex. You 
can use any of more than 300 local ac- 
cess phone numbers, including: Bos- 
ton, (617) 542-1796; New York, (212) 
422-8820; Crhicago, (312) 693-0330; 
or San Francisco. (415) 956-4191 . To 
find the number nearest your dialing 
exchange after you have subscribed, 
or ftM* 2,400-bps service, connect with 
PC MagNet and type GO PHONES. 
For Customer Service, call (800) 848- 
8990; in Ohio and outside the United 
States, call (614) 457-8650. 

When you connect with PC Mag- 
Net, press Ctrl-C. At the HOST 
NAME PROMPT, enter CIS. At the 
USER ID [^mpt, enter 1 77000,5(X)0. 
Enter PC*MAGNET at the PASS- 
WORD prompt and Z10D8902 at the 
ENTER AGREEMENT NUMBER 
prompt. 

PC MagNet costs S 1 2.50 per hour 
for 1 ,200/2,400-bps service and $6 for 
3(X) bps, via MasterCard, VISA, or 
American Express. There is no addi- 
tional charge for downloading source 
code or compiled programs from PC 
MagNet. Th^ programs can be cop- 
ied but are copyrighted and are made 
available only for nonccmimercial use. 
You may m^e co(^ for others as 
long as no charge is involved, but 
making copies for any commercial 
purpose is strictly pn^bited. 


Photocopy this page. Trim and 
hole-punch the copy, and add it to 
your DOS manual. 


r 


L 



ANSI 

Command 


Michael J. Mefford 1989 No. 2 (Utilities) 

Purpose: A memory-resident utility that enables selectable use of the 

extended screen and keyboard control sequences that 
normally require loading the ANSI.SYS device driver. 
Unlike ANSI.SYS, ANSI.COM supports all video modes, 
permits sizing and clearing the key-assignment buffer, and 
provides high-speed screen updating. 

Format: ansi (fast | slow) [on | off] [/b min] [/c] [/u] 

Remarks: ANS1.COM may be installed either at the DOS prompt or 

through an AUTOEXEC.BAT file. It will not load itself if 
ANSI.SYS has already been loaded as part of a 
CONFIG.SYS file. ANSI.COM will not load multiple copies 
of itself, so its command name may be invoked repeatedly 
in the same session to change user-selectable parameters. 

Upon loading, ANSI defaults to the FAST and ON status 
parameters. For use with IBM CGA video cards (where 
direct screen writes produce "snow") or with some screen 
capture software, the SLOW (screen writing via the BIOS, 
as with ANSI.SYS) status option may be selected. Entering 
ANSI OFF disables recognition of the ANSI control codes. 

The ANSI.COM key-assignment buffer defaults to a size of 
200 bytes. The buffer may be increased to 60K or decreased 
to 0 bytes by entering ANSI with the /B switch and the 
desir^ number of bytes as nnn. Resizing the buffer after 
initial installation requires uninstallation, which may be 
accomplished using the /U switch. Current key assign- 
ments are lost if the buffer is resized. The buffer can be 
cleared without resizing by invoking ANSI with the /C 
switch. 

The full command set of IBM-ANSl control sequences is 
printed in the original article and in the DOS Technical 
Reference manual. This information can also be down- 
loaded from PC MagNet. 

Available for downloading from PC MagNet (see the 
"ANSI by Modem" sidebar), ANSI.COM is already 
compiled and ready to run. Running ANSI. BAS once in 
BASIC will automatically create ANSI.COM. To create 
ANSI.COM from the ANSI.ASM source code requires use 
of a macro assembler (IBM or Microsoft, Version 2 or later) 
and the following commands: 

MASM ANSI; 

LINK ANSI; 

EXE2BIN ANSI ANSI. CON; 
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machine jumps lo a procedure according to 
a particular stage in a sequence of events. 
For ANSI, the command syntax dictates 
what ANSI is to expect next. In the first 
stage, ANSI jumps directly to a short pro- 
cedure that checks for the ESC character, 
passing ail others through to the display. 
Once the ESC is detected, ANSI's interest 
is piqued, and on the next DOS INT 29 
call, it can skip the ESC monitor and 
branch directly to a procedure that looks 
for the left bracket. If tbe left bracket is 
found, on subsequent calls ANSI goes di- 
rectly to the third number-parameter-pars- 
ing procedure, which converts decimal 
numbers to binary. The parameter stage 
can go into a substage of its own if either a 
single or double quote is encountered. 
(The quote stage buffets string characters 
as literals until a closing matching quote is 
encountered, which kicks ANSI back to 
the parsing stage.) 

If any stage is not satisfied — if, for ex- 


ample, the left bracket is nut the second 
character or the command is invalid — the 
buffer is flushed and ANSI reverts to the 
first ESC-monitoring stage. The state ma- 


■ For ANSI, the 
command syntax dictates 
what ANSI is to expect 
next. 


chine technique makes for more efficient 
processing by avoiding unnecessary 
branching. 

THE SPECIAL CASE OF CLS Normal- 
ly DOS processes the DOS Clear Screen 
command with its own internal CON de- 


vice handler. If DOS finds that the INT 
29h vector does not point to the same seg- 
ment as the kernel, DOS knows someone 
else has hooked the vector and a.ssumes it 
is ANSI.SYS. If DOS thinks ANSI.SYS 
is installed, it passes the CLS job on to the 
driver by sending INT 29 an ESC12J 
(Erase in Display) string. This is so that 
ANSI.SYS can clear the screen with any 
user-chosen attribute. That means ANSI 
.COM will receive an ESC|2J whenever 
you enter CLS. This would seem to be no 
problem since ANSI is already geared up 
for the task. You could, however, assign 
ANSI an OFF status even while it's still in- 
stalled. In the OFF state, ANSI is sup- 
posed to pass all characters on to the 
screen, but you would certainly be disap- 
pointed if the ESC12J were echoed to the 
screen instead of its clearing the screen. 
The ANSI program, therefore, provides a 
special state so that it can pnxress the 
KC12J string even when ANSI is OFF. 
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When ANSI is OFF, the screen is cleared, 
but with a normal white on black instead of 
with the assigned attribute. 

CHECKING THE INPUT DOSINT29 
makes filtering output escape sequences a 
breeze. Filtering input from the keyboard 
for key reassignment is a little triclder for 
ANSI. The EXDS keyboard input calls ate 
INT 21 functions 1, 6, 7, and Ah. These 
four DOS input functions serve only as a 
middleman, and they end up calling the 
BIOS INT 16 to do the actual work of re- 
trieving keystrokes from the keyboard 
buffer. DOS adds little to the process other 
than overhead, which is why most pro- 
grams ate written to go directly to the 
BIOS INT 1 6 for key input. For those pro- 
grams that do use DOS, however, ANSI 
must monitor the keyboard throughput. 
This is accomplished by hooking both the 
INT 21 and INT 16 interrupts. 

The chain of events then goes some- 


thing like this: A program like COM- 
MAND.COM calls INT 21, function Ah 
(Buffered Keyboard Input) for a key- 
stroke. Since ANSI has hooked INT 21 , it 


■ Filtering input from the 
keyboard for key 
reassignment is a little 
bit tricky for ANSI. 


gets called in the process and sets a flag if 
the function is one of the four key-input 
functions before it passes control on to the 
original (EXDS) INT 21 handler. DOS gets 
control and calls INT 16 for the keystroke. 
Since ANSI has hooked INT 16 also, the 
call ends up in ANSI's lap again. ANSI 


sees that the flag has been set by the ANSI 
INT 21 handler, so after it calls on INT 16 
to get a keystroke, it checks the returned 
key against its reassignment buffer. If a 
match is found, the reassigned string is 
passed back, a byte at a time. For any INT 
16 calls that have not been called by DOS, 
the flag will not have been set, so ANSI 
passes the call on to the teal INT 16 han- 
dler untouched. 

In closing The .ASM listing for AN- 
SI.COM is amply documented and will re- 
pay inspection by present and prospective 
assembly language programmers. For all 
PC users, however, if you didn’t use ANSI 
before because it wasn't flexible enough, 
you’ve mn out of excuses not to experi- 
ment with extended screen and keyboard 
control. 08 


Michael J. Mefford is a conlribulitig editor 
(/PC Magazine. 


HOW DC^ TOUR 
I^ESOVE PEREOQVl WHEN 
CONDITIONS CEIANGE? 


Tilings change. Tliat, we know. As your needs 
grow and diversity-, you have to keep your options 
open. One operating system, company-wide, be- 
comes two. TTien three. Networking comes into the 
picture, and requirements get more and more 
demanding. 

That's whv our high-ix-rformance. high-capacity 
disk drives offer you full support for l>C-IX)S~, MS-DO.S* Novell®. XF.NIX®, OS/2'". UNIX*. 
Macintosh*. PICK and PC-MOS/.-tSb’". 

With Priam* you get fully tested compatibility and complete documentation to support 
any .standard operating .system you're running now. 

And any standard you 're thinking about running. Now or later. Or. for that matter, even 
the standard you're not considering. Yet. 

With Priam you get the speed — 18 millisecond seek time — and the raiige. from -id to 
330 Megabyles. internal or e.xternal. magnetic or optical — to take you wherever you need 
to go. Even if you don't know yet where that is. Even if you have to change direction. 

3'ou also get the a.s.surance of longer, more reliable operation, with the industry s highest 
Mc-an Time Between Failure specilication and warranties of up to ihree years. 

Call us UKlayal -108 - 13 ( 1 - IMO, IX-pt. 202. /Vsk us about the support we offer for the 
operating .systems you're running. Or considering. 

At C.omdex, see us ;h Ihxilh 8^0. 


picKPC-ivius/ 


^PRSAM 
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What looks like DOS, 
acts like DOS, 
is easy like DOS, 

can hookeverybody up 
and keep em hopping 
from pn^am to program, 

and costs less than 
an office chair? 



The G)inh)rtably Afifintlable 
(and already availwk) rc~MOS. 


If you can afford a nice leather 
chair for your office, you can 
afford a multi-user, multi-tasking 
operating system that’s just as 
comfortable to use. 

PC-MOS incorporates break- 
through technology that allows 
you to fully harness the power 
and capabilities of 80386-based 
computers, while maintaining 
the compatibility and ease of 


use of DOS. So now you can 
have up to 25 inexpensive ter- 
minals driven by a single 80386 
processor. You can continue to 
use your favorite software pro- 
grams like Lotus 1-2-3,” dBASE 
111,” and WordPerfect,” and you 
can keep using those familiar 
DOS commands like DIR and 
COPY You can even run all those 
terminals as a single cluster 



THE SOFTWARE LINK 

3577 PARKWAY LANE • NORCROSS, GEORGIA 30092 
INSIDE GEORGIA: 404-448-5465 • FAX: 404-263-6474 


connected to a Novell server. 

PC-MOS comes in single, 
five and 25-user versions starting 
at $195. Your satisfaction is 
guaranteed or you get a com- 
plete refund. 

For more information about 
PC-MOS and the name of the 
authorized dealer nearest you, 
call 1-800-451-LlNK. Then you 
can sit back and relcix. 


PC-M( XSLs a trademark of The Soft%vaR'Unk.ItK' Ailoihcr lirarKlnanH-san'Ihr- traik'inarksof their n*sptvlm' holdeni 
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Paul Mace 

SOFTWARE 


Nlace Gold is the most comprehensive data protection and 
recovery package ever assembled. POP, our power'out protection 
software, allows you to pick up right where you were when the 
power went off or a program locked up the keyboard. Mace Backup 
offers speed, convenience and, best of all, bulletproof reliability 
while saving and restoring hard disk data. Go beyond ASCII 
retrieval with TextFix and DbFix. Automatically find and rebuild 
word'processing or Dbase files that were lost, corrupted, even par- 
tially overwritten, without losing the formatting information. To 
these add all the standard features of Mace 5, our new sector edi- 
tor, MUSE, Mace Vaccine, Unfrag, disk Caching, Remedy, safe For- 
mat, perfect Undelete, the original UnFormat, and you’ll 
understand why Mace Gold makes computing as close to riskless 
as can be. $149 


“Almost all lost data can be retrieved, even from an ‘Invalid drive 
specification’ or worse. My Guide to Data Recovery contains every- 
thing I've learned in the past five years about recovering and repair- 
ing lost files, presented in a format that inexperienced people, as 
v\rell as the technically astute, will find useful. This book will steer 
you around the obstacles on the road to recovery and down the path 
to success." —Paul Mace 


I _ 
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400 Williamson Way Ashland, OR 97520 
To Order: 800-523-0258 or 503-488-2322 


Mace 5 offers the basic power to recover from most common 
disasters and optimize your system for peak performance, with pro- 
grams more powerful and easier to use than ever before: Rigorous 
disk testing and automatic correction, fail-safe disk formatting, 
flawless recovery of deleted files and entire disks, all standard fea- 
tures. Protection from computer viruses or applications gone hay- 
wire is supplied by Mace Vaccine. Optimum performance is assured 
with fast disk caching and our file consolidation program UnFrag. 
And now there’s MUSE, a sector editor unlike any you’ve ever seen, 
intelligent enough to teach you, and packed with real recovery 
power. With Mace 5 you’re covered on all the critical 
angles. $99 


Both Mace Gold and Mace 5 provide support for DOS 4.0, parti- 
tions up to 512 Megabytes, and the backing of a company that 
specializes daily in recovering the unrecoverable. 


From the Man Who 
Wrote the Book on 
Data Recovery* ♦. 
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THE PM API, PART 1 


Understanding the object-oriented language and the consistent programming rules of the 

Presentation Manager will help simplify the task of dealing with a very complex new interface . 


F ive-hundred function calls. That's 
what the Presentation Manager adds 
to OS/2. Without a doubt, that adds 
up to a large, deep, complex system. 

The sheer bulk of the functions makes a 
first encounter with the Presentation Man- 
ager API (application program interface) 
difficult enough. What makes things 
worse is that the API goes well beyond 
function calls: PM programs seem to be 
written in a strange language — one full of 
unfamiliar words, new variable types, up- 
percase identifiers, and many novel data 
structures. 

Programming for the Presentation 
Manager really requites that you learn a 
new language to use within a more tradi- 
tional programming language such as C. 
Fortunately this “PM language” has been 
designed in a very consistent and struc- 
tured manner. Beneath its initially confus- 
ing appearance lie some very sound design 
principles. Once you decode the PM lan- 
guage, you may conclude that despite its 
size, the Presentation Manager has one of 
the cleanest and most elegant APIs ever 
designed. In fact, the OS/2 kernel API 
seems chaotic and disorganized by com- 
parison! 

In last issue's column I discussed how 
concepts derived from object-oriented pro- 
gtarruning have made their way into the ar- 
chitecture of the Presentation Manager. As 
we'll see, the language of PM — in particu- 
lar, the syntax of its ftinctions — evokes the 
same object-oriented flavor. 

Let's begin our look at the language 
spoken by PM programs with an aspect 
that may at first glance seem trivial: the ac- 


tual names of the functions that the Presen- 
tation Manager uses. 

THE FIJNCTIOMVAME PREFIX The 

Presentation Manager adds about 500 op- 
erating-system function calls to OS/2. 
Each is given a name, which you use with- 
in a program just as you use the names of 
standard library functions, such as the C 
strlen and f open functions. 

As in the OS/2 kernel, PM function 
names begin with a three-letter prefix that 
identifies the general category to which the 
function belongs. The OS/2 kernel func- 
tions have prefixes of Dos, Vio (video 
I/O), Kbd (keyboard), and Mou (mouse). 

The Presentation Manager adds five 
new function name prefixes. The great 
majority of the new ftinctions in the Pre- 
sentation Manager have prefixes of Win or 
Gpi. These correspond to the two major 
components of the Presentation Manager: 
the windowing and user interface compo- 


■ Once you decode the 
PM language, you may 
conclude that despite its 
size, it has one of the 
cleanest and most elegant 
APIs ever designed. 


nent, and the Graphics Programming In- 
terface (Gpi). With but few exceptions, the 
Win functions ate part of PMWIN.DLL 
and the Gpi functions are part of 
PMGPI.DLL, which ate thus two of the 
largest dynamic link libraries found in the 
Presentation Manager. 

The other three new prefixes ate Spl 
(print spooler functions), Dev (output de- 
vice functions), and Pic (graphics picture 
functions). These functions ate used much 
less frequently than Win and Gpi. 

Actually, there ate mote than these five 
new prefixes in the PM, but the others ate 
used mostly for internal purposes and are 
not documented for use by applications. 
For example, to draw on its window, a 
program makes calls to Gpi functions. For 
graphics drawing the Presentation Manag- 
er internally makes use of a system called 
the “graphics engine.” The graphics en- 
gine is in the PMGRE.DLL library and has 
function names with a Gre prefix. 

MIXED CASE FUNCTION NAMES 

Following the three-letter prefix. Presenta- 
tion Manager function names consist of 
one or more words that are writren in a 
mixed upper/lowercase style, with mini- 
mal use of abbreviation. The names are 
thus generally easy to read and tell you 
clearly what the function does. Function 
names can be as short as GpiMove and 
GpiLine or as long as GpiQuerySegment- 
TransformMatrix and GpiDeleteEle- 
mentsBetweenLabels . 

Languages that cannot support such 
lengthy function names will use abbrevia- 
tions instead. In some cases, abbreviations 


MAGAZINE ■ J A N U A R Y 3 1, I 9 8 9 
257 


PC 


PRODUCTIVITY 

■ ENVIRONMENTS 


are used in the standard names, but in a 
very consistent manner. For example, the 
PM has a collection of functions that re- 
trieve or send messages. The word “mes- 
sage” is abbreviated to Msg, as in Win- 
GetMsg, WinPeekMsg, WinSendMsg, 
WinPostMsg, and WinDispatchMsg. 

I don’t have problems typing these 
function names, but then again, typing is 
what I do for a living. If you’d prefer typ- 
ing the names in all lowercase or upper- 
case , you can do so even in a C program . C 
is normally case-sensitive, but the Micrt)- 
soft C, Version 5.1, compiler supports a 
compiler switch (-Zc) that makes the 
names of functions using the Pascal calling 
sequence case-insensitive. All the OS/2 
functions use the Pascal calling sequence. 

THE VERB: WHAT IT DOES A verb 
immediately follows the three-letter prefix 
in most PM function-call names. (TTiis is 
in turn usually followed by a noun. ) We’ ve 
already seen several verbs in the collection 
of message functions. Some of the more 
common verbs are Create, Set, Query, 
Get, Delete, Destroy, Draw, and Load. 
Some Presentation Manager functions 
with these verbs are WinCreateWindow, 
GpiSetColor, GpiQueryColor, WinGet- 
SysBitmap, GpiDeleteBitmap, WinDes- 
troyWindow, and WinDrawBitmap. 

Function names containing the verbs 
Set and Query show up frequently in the 
Graphics Programrtring Interface. Of the 
220 or so Gpi functions, approximately 55 
are Set functions and 80 are Query func- 
tions. The Set functions often change attri- 
butes of a presentation space. (Conceptu- 
ally, the presentation space is the surface 
on which a program draws.) The Query 
functions allow a program to determine the 
presentation-space attributes. 

When programmers experienced with 
Microsoft Windows encounter the Presen- 
tation Manager API for the first time, they 
are often startled by the word Query. In 
Windows, the verb Get is used in equiva- 
lent functions. Mote than one Windows 
programmer has noticed the distinctive 
British accent of the PM API. It’s no sur- 
pise to learn that much of Gpi was de- 
signed at the IBM labs in Hursley, En- 
gland. 

At first sight, the distinction between 
Get and Query may not seem very impor- 
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tant. But in the Presentation Manager API 
there is a very deliberate distinction: a Get 
function has side effects, while a Query 
function does not. This is definitely a rule 
to remember and to post on your wall. 

For example, two common Gpi func- 
tions are GpiSetColor and GpiQuery- 
Color. The first function sets a color index 
that is used for subsequent drawing. The 
GpiQueryColor function simply returns 
the current color index, without any side 
effects. This is quite different from a func- 
tion like WinGetMsg. The latter function 
removes a message from a program’s mes- 
sage queue and returns the message to the 
program. When WinGetMsg returns, the 
message queue contains one less message. 
That’s a side effect. 

Similarly, the WinGetPS function ob- 


■ A verb immediately 
follows the three-letter 
prefix in most PM 
function-call names. 


tains a handle to a ‘ ‘cached micro presenta- 
tion space” for use by a program. This 
handle must later be releas^ with a call to 
WinReleasePS. A (Juety function requires 
no such cleanup. 

Again, the WinGetSysBitmap returns a 
handle to a copy of a system bitmap. This 
function has a side effect because the PM 
must make a copy of the bitmap for use by 
the program. A program should delete the 
bitmap (by calling GpiDeleteBitmap) 
when the bitmap is no longer needed. 

On the other hand, the WinQuetySys- 
Pointer function returns a handle to a sys- 
tem pointer without making a copy of the 
pointer. (A “pointer” is the image on the 
screen that represents the mouse position. ) 
The program does not delete the pointer. 
The WinQuerySysPointer function does 
have an option to create a copy of the sys- 
tem pointer, however, so the general rule 
does not hold with absolute universality. 

THE HANDLE PARAMETER Follow- 
ing the name of the function come the 
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function’s parameters. The first parameter 
of almost every Presentation Manager 
function is something called a handle. The 
concept of a handle is often quite confus- 
ing to the Presentation Manager newcom- 
er, but it’s really quite simple: a handle is a 
number that refers to an object. 

Of course, you’re familiar with file 
handles. When you open a file, OS/2 or 
DOS returns a file handle to your program . 
The handle is a number that identifies the 
open file to the operating system. You use 
this handle to read from or write to the file. 
When you eventually close the file, the 
handle becomes invalid. 

In most cases a program doesn’t care 
about the actual value of the file handle. 
(There are a few exceptions, for some file 
handles are predefined by the operating 
system. For example, handle 0 refers to 
standard input and handle 1 refers to stan- 
dard output.) The operating system is able 
to use this handle to reference internal data 
it maintains on the open file, but this data is 
hidden from the program using the file. 

The handles you use in Presentation 
Manager programming are quite similar. 
For example, one common handle is the 
window handle. When you create a win- 
dow, the Presentation Manager returns a 
handle to your program. You use this han- 
dle to refer to the window in subsequent 
function calls that act on the window. 
When you eventually destroy the window, 
the window handle becomes invalid. 

The consequence of making a handle 
the first parameter of every Presentation 
Manager function is that every PM func- 
tion either acts on an object or (more pre- 
cisely in some cases) causes an object to 
act on itself. This is what 1 meant earlier 
when 1 said that the very syntax of Presen- 
tation Manager functions has an object- 
oriented flavor. 

The first parameter of most Gpi func- 
tions such as GpiSetColor and GpiQuery- 
Color is a handle to a presentation space. 
(One major exception to this rule is Gpi- 
CreatePS, which actually creates the pre- 
sentation space.) GpiSetColor causes a 
change in the object (the presentation 
space), and GpiQueryColor obtains infor- 
mation about the object. 

Are these handles really necessary? Af- 
ter all, many graphics programming lan- 
guages seem to get along fine without 
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these seemingly superfluous handles. 
What could be more unambiguous than 
calling a function to set a color for subse- 
quent drawing? 

Yes, the presentation-space handle 
really is necessary, for within a program 
you can create multiple presentation 
spaces. The call to the WinSetColor func- 
tion must indicate which presentation 
space the function applies to. This is the 
purpose of the handle. 

SOME INCONSISTENCIES Of 

course, there are some Presentation Man- 
ager function calls that really don’t need 
handles because they don't act on objects. 
For example, the PM has a collection of 
functions that do some fairly simple ma- 
nipulation of data structures that define 
rectangles. These functions have names 
like GpiSetRect and GpilntersectRect. 

For such cases there are two special 
handles that don’t signify very much. 
These are the anchor block handle (a han- 
dle that a program obtains when it calls the 
Wininitialize function at the beginning of 
the program) and HWND_DESKTOP, a 
handle for the “desktop" window. 

We have here one area of inconsistency 
in the Presentation Manager API. It’s usu- 
ally not obvious whether these “handle- 
less’ ’ functions use an anchor block handle 
or HWND_DESKTOP as the first parame- 
ter. (The rectangle functions happen to use 
the anchor block handle, but I had to look it 
up in the manual.) 

Another inconsistency arises between 
the PM and the OS/2 kernel. There are sev- 
eral collections of functions in the kernel 
that use handles, such as functions for file 
I/O, file searches, device monitors, 
queues, and semaphores. For these func- 
tions, the handle is the first parameter. 

Most of the Vio, Kbd, and Mou func- 
tions also require a handle parameter that is 
set to 0 in OS/2 kernel programs. In these 
functions, the handle is the last parameter 
rather than the first. 

A Presentation Manager program 
doesn't use the OS/2 kernel Kbd and Mou 
functions because the PM has its own 
means for getting keyboard and mouse in- 
put to a program. But a PM program can 
use many of the Vio functions in a PM sys- 
tem called Advanced VIO. (Advanced 
VIO allows a PM program to write to its 
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window as if it were a character-mode de- 
vice.) When these Vio functions are used 
in PM, the last parameter is a handle to the 
VIO presentation space. 

Moreover, the PM includes several ad- 
ditional Vio functions. For consistency 
with the earlier Vio functions, these new 
functions are defined so that the handle is 
also the last parameter. This is definitely a 
blemish on the Presentation Manager API , 
but there’s not much that can be done 
about it now. 


OTHER FUNCTION PARAMETERS 

After the first parameter of the function, 
there is more freedom in how other param- 
eters are positioned. But you'll still see a 
lot of eonsistency. For example, some 
functions require two handles. The second 
handle is always the second parameter. 

Sometimes functions pass a pointer to a 
buffer area that the function fills in with 
some data. This pointer is one parameter to 
the function. Another parameter must indi- 
cate the length of this buffer so the function 



The OS/2 
Header File 


OS2.H 



OS2DEF.H 

BSE.H 



BSEDOS.H 

BSESUB.H 

BSEERR.H 


PM.H 


— PMWIN.H 

L PMSHL.H 


— PMGPl.H 

— PMDEV.H 

— PMAVIO.H 

— PMSPL.H 

— PMPIC.H 

— PMORD.H 

— PMBITMAP.H 
I— PMFONT.H 


Rgure 1 : r/ie OS2 .H header file includes other 
header files in this hierarchical structure. 
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won ’t attempt to write beyond the end of it . 
The parameter that specifies the length of 
the buffer immediately precedes the point- 
er to the buffer. 

Many functions have a function param- 
eter that indicates an option of the func- 
tion. I’ve already mentioned the WinCJue- 
rySysPointer function, for example. One 
of the parameters is set to FALSE (or 0) to 
indicate that you want a handle to a system 
pointer and TRUE (or 1 ) for a handle to a 
copy of a system pointer. This kind of op- 
tion is almost always the last parameter of 
the function. 

When you learn these basic rules, you 
can almost start coding PM function calls 
without looking them up in the manual. 
For example, one PM function is called 
WinInvalidateRect. It has three parame- 
ters: a window handle, a tme/false option, 
and a pointer to a rectangle structure. How 
are these parameters arranged? The rules 
say the handle is first and the option is last. 
That makes the rectangle structure pointer 
the second parameter. Easy, right? 

HEADER FILES For the C program- 
mer, all the OS/2 kernel and Presentation 
Manager functions are declared in a collec- 
tion of header files. The master header file 
is named OS2.H, and you include it at the 
top of your program: 

f Include <oa2.h> 

This file includes other header files, 
which then include others in the hierarchi- 
cal structure. As you can see in Figure 1 , 
the OS2.H header file has three #include 
statements to bring in OS2DEF.H, 
BSE.H, and PM.H, The BSE.H header 
file also has three #include statements to 
bring in BSEDOS.H, BSESUB.H, and 
BSEERR.H, and so forth. (At the time of 
this writing. I’m still working with a beta- 
test version of OS/2 1 . 1 , so it’s possible 
that the structure of these header files will 
be a little different when the new Program- 
mer’s Toolkit is released.) 

The BSE prefix stands for “base” and 
indicates the base operating system — the 
OS/2 kernel. The BSEDOS.H file has dec- 
larations of the Dos functions while the 
BSESUB.H file has declarations of the 
Vio, Kbd, and Mou functions. The two 
largest OS/2 header files are PMWIN.H 
and PMGPl.H, which contain declarations 
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of most of the Win and Gpi functions. 

You’ll find that these header files are 
important in documenting the Presentation 
Manager API. You’ll want to keep a copy 
near your desk or set up a file-browse pro- 
gram to view them on your machine. 

DEFINED CONSTANTS The header 
files contain not only declarations of all the 
OS/2 functions, but also definitions of 
constants used with these functions. 

For example, the GpiBox function 
draws a box. One of the function parame- 
ters specifies whether the box should be 
filled, outlined, or both. The parameter is 
set to 1, 2, or 3, respectively. But you 
don’t have to remember which number is 
for which option, because the PMGPl.H 
header file contains #define statements to 
define three convenient constants for use 
with the function: 

♦define DRO_FILL IL 

♦define DRO_OUTLINE 2L 

♦define DRO OUTLINEFILL 3L 
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Using these identifiers rather than the 
numbers also makes your programs easier 
to read and understand. 

The constants defined in the header 
files are always typed in uppercase with an 
embedded underscore. Very often the pre- 
fix of the constant (the part before the un- 
derscore) is an abbreviation of the name of 
the function in which the constant is used. 
(The DRO constants are an exception to 
this mle, because they are used with two 
functions — GpiBox and GpiFullArc. 
DRO stands for “draw option.’’) 

For example, the Winf^erySysValue 
function obtains system information. The 
PMWIN.H header file defines 48 identifi- 
ers, all of which begin with the prefix SV, 
for use with this function. One of these 
constants is SV_MOUSEPRESENT, 
which a program uses to determine if a 
mouse is present on the machine. 

To take another example, DBM 
-STRETCH is a constant that you use with 
the WinDrawBitmap function. This identi- 
fier indicates that the bitmap is to be drawn 
stretched (or compressed) to fill a particu- 
lar rectangle. For the GpiSetCoIor and 
GpiSetBackColor functions, you use iden- 
tifiers beginning with the prefix CLR, such 
as CLR-RED and CLR_DARKBLUE. 

Some of the constants are used to iden- 
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tify messages. Window messages have 
WM prefixes, such as WM_PAINT, for 
example. Some of the standard windows 
defin^ in the Presentation Manager un- 
derstand special messages. For example, 
buttons understand button messages, 
which begin with the prefix BM. 

BIT FLAGS In a function such as Gpi- 
SetColor, you use only one identifier to in- 
dicate the color, such as CLR_RED or 
CLR_DARKBLUE. However, in other 
functions' you can use more than one con- 
stant in the function call. 

Earlier, I mentioned that the DBM 
-STRETCH identifier is a constant you 
use with the WinDrawBitmap function. 
Here’s the complete set of DBM identifiers 


with their values: 


Identifier 

Value 

DBM NORMAL 

0X0000 

DBM INVERT 

0X0001 

DBM HALFTONE 

0x0002 

DBM STRETCH 

0x0004 

DBM IMAGEATTRS 

0x0008 


Constants such as these are called bit 
flags, because each constant (with the ex- 
ception of DBM-NORMAL) has one bit 
set in the value. You can use more than one 
option by combining these bit flags with 
the C bitwise OR operator. For example, if 
you want to draw an inverted bitmap that is 
stretched or compressed to fill a rectangle, 
the last parameter to WinDrawBitmap is 

DBM_INVERT | DBM_STRETCH 

If you want to draw the bitmap without 
any options, you can use DBM-NOR- 
MAL. But notice that DBM-NORMAL 
has a value of 0, which means that you can 
use 0 as the last parameter instead. Most of 
the bit flag constants in the Presentation 
Manager are defined in such a way that a 0 
value indicates the default normal opera- 
tion of the function. 

CONTROVERSIAL? So far, I don’t 
think we’ve encountered anything that will 
cause any fierce controversy. But we are 
not finished with these header files yet. In 
my next Environments column I’ll proba- 
bly touch a few hot buttons among pro- 
grammers by discussing the OS/2 header- 
file definitions of new data types. SB I 
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NOTE: VGA Mono and Analotf air 640 x 480 resolution VGA 
Color > Is 800x600. 


Phone Now. . . Let Northgate begin 
building your computers . . .Tbday! 

1 - 800 - 548-1993 

Hours M-F 8 am-7 pm CST. Sat. 9 am-2 pm CST 

TERMS: VISA. MC. COD. Credit Card. Pre-ftiymcnt (allow 2 weeks for personal checks to clear). Wire 
Thuisfer and Purchase Orders for Rated Accounts. We also ship to APO and FPO. All shipments are FOB 
Minneapolis. MN. 

For corporate and institutional sales in Texas. Louisiana and Oklahoma, call 
(512) 343-7591. 

NonhEatr and OmniKey arc trademarks of NonhiiatrComputrr Systems, Inc. All oihrr produrtsarTtfademarksor registered 
tradenamesof their respective companies. 




13895 Industrial I^kBlvd.. Suite 110. 
Plymouth. MN 55441 
From Canada and Foreign Countries cail; 
CorporateHeadquanen(612|5534)n i * FAX 16121 553-1695 



HARD DRIVES 


SDUBDBEI 


Never a 
Surcharge 
for Visa or 
MasterCard 
Orders 



65 


Complete PC/XT KIT 
includes Seagate ST238R 
drive, controller, cables, How-To 
manual & mounting hardware. 

Great $ ‘ 

Value! 




Mb ST277R 


40ms access ■ Half Height 
Auloparking heads 

Includes drive, mounting hardware & 
"Disk Manager" partitioning software. 


This drive leuuircs an RLL controller 


FACTORY- 
TRAINED 
TECHNICIANS 
are on hand 
to answer your 
questions! 


COMPu 
MAyCTlNO ^UNClt 



40Mb 


ST251 


Includes ST25I drive, AT mounting! 
hardware, How-To manual & "Disk I 
Manager" partitioning 
software. ^ 

Mm. available for XT, \ 

40Mb ST251 
PC/XT Kit 

Includes drive, controller. cable.s. 

How-To manual, mounting 
hardware & partitioning software. 

^Seagate 


We carry the 
entire Seagate 
product line 
including 3.5" 
drives! 



<3^ 


80 


Mb 


ST4096 

Full Height. 28ms access time. 
Available for XT or AT. 

I Includes drive, AT mounting hard- 
I ware & "Disk Manager" partition- 
I ing software. 

Call for Lowest Price! 


Card Drive 

Hard Cards 

Card Drive 20S 40ms $319 
Card Drive 30S 40ms $349 
Card Drive 50S 40ms $489 
■Available for most Tandy models 
■Super easy installation & setup 
ONH YEAR Warranty 
Auto park heads 

These Card Drive* um; uuahty Seagate Drives 


Mb ST225 KIT 

This complete PC/XT KIT 
includes the Seagate ST225 
drive, controller, cables, How-To 
manual & mounting hardware. 
Half height ■ 65ms. 

Also available for AT. 

SPECIAL! ^244 


30 Day 
" WorrvFree*' 
(luarantee 


If for any reason . you 
arc nut completely 
satisfied with any 
product, simply re- 
turn It for a pnimpi 
and LDurieous re- 
lundl 

Hours: Sam to 7pm 
Monday - Friday. 
12pm to 5pm Sat. 


All products include our ONE YEAR Warranty and our hltJay Worry-Free' f iuarantee 


MST 


HARD DRIVES 

Internalioncil 




\n IDN ( 


TtrttrTtr 


To Order: 

Call Toll Free 





1208 E. Broadway Rd. #1 10 • Tempe, AZ 85282 (602) 784-1038 

Prices and availability subject to change wiihoui notice. All items are NEW. S% surcharge for American Express and COD ordeni. P.O.'s accepted NET 20 - subject 

S20 shipping for F.XPRESS APO/FPO orders 30 Day Guarantee conditions: shipping & handling charge is not refundable: product must be undamaged and in onginal condilion. 


(800) 234-DISK 

International orders: (602) 784-1038 
Toll Free Customer Service: (800) 541-8387 
Toll Free Order Status: (800) 541-8387 
TELEX: 405765 FAX: (602) 829-9193 

ircharge. Add 
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Os/2 


ENVIRONMENTS, 
TIMES, AND DATES 

;tfcu 

n_ 

We continue to update our Power Programming Library with OSI2 equivalents of our DOS 
routines; this issue covers GETENV.ASM and converting times and dates into ASCII strings. 


T wo issues ago, I began updating the 
Power Programming library for 
compatibility with Microsoft OS/2 
by presenting OS/2 versions of the 
ARGC.ASM and ARGV.ASM routines. 
In this issue. I'll update the routines for ac- 
cessing the environment and for convert- 
ing times and dates into ASCII strings. In 
the next issue. I'll finish up these updates, 
and we'll move on to indexed file manage- 
ment under both OS/2 and DOS. 

OS/2 ENVIRONMENT BLOCKS In 

OS/2, as in DOS, each program you load 
has its own “environment.” The environ- 
ment is composed of a series of ASCIIZ 
(null-terminated) strings — called environ- 
ment variables — in the form 

NAM£=VAI,UE 

The entire set of these strings is terminated 
by an additional zero byte. In both sys- 
tems, environment variables are used by 
the command process to search for execut- 
able files (PATH=), to format the user 
prompt (PROMPT=), and to locate the 
file from which it was loaded (COM- 
SPEC=). Other environment variables, 
such as INCLUDE= and LIB=, are uti- 
lized by application programs and do not 
influence the behavior of the operation 
system proper. 

A DOS application program is provid- 
ed with a pointer to its environment at off- 
set 002Ch in the program segment prefix 
(PSP). (Under DOS 3.0 or later, the fully 
qualified pathname of the file ftom which 
the program was loaded follows the two 
zero bytes that terminate the environ- 


ment.) The environment is inherited ftom 
the program's parent and is static during its 
lifetime. A program can allow its own chil- 
dren to inherit an unchanged copy of its en- 
vironment, or it can pass them a pointer to 
a modified or completely new environ- 
ment block. A detailed discussion of DOS 
environments and a routine called GET- 
ENV.ASM to aecess environment vari- 
ables were published in the January 12, 
1988, installment of this column. 

Environments blocks in OS/2 look very 
much like those of DOS, Version 3.x, with 
one exception. As shown in Figure 1 , un- 
der OS/2, along with the pathname of the 
program's executable file, the command- 
line information is also appended to the en- 
vironment block. An OS/2 application 
receives a segment selector for its 
environment in register AX when it begins 
executing. It can also obtain the segment 


selector for the environment at any later 
time by calling DosGetEnv, the kernel's 
application program interface (API) func- 
tion. 

Once its selector is in hand, the envi- 
ronment can be searched in a straightfor- 
ward fashion, using the same techniques I 
presented earlier. Figure 2 contains an 
OS/2 version of the GETENV.ASM rou- 
tine that parallels the DOS version, except 
that the OS/2 version doesn't require that 
the calling program supply the address of 
the environment. 

Interestingly, OS/2 also contains a sys- 
tem function, DosScanEnv, to search the 
environment. Figure 3 presents an alterna- 
tive version of GETEIW.ASM that uses 
this function instead of finding environ- 
ment variables the hard way. This saves a 
few bytes of code but presumably gives up 
some speed in exchange. Of course, since 



0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

C 

D 

E 

F 

0123456789ABCDEF 

0000 

33 

58 

42 

4F 

58 

3D 

63 

3A 

5C 

6F 

73 

32 

73 

79 

73 

5C 

3XBOX=c : \o828y8\ 

0010 

63 

6F 

6D 

6D 

61 

6E 

64 

2E 

63 

6F 

6D 

00 

43 

4F 

4D 

53 

command . com . COMS 

0020 

50 

45 

43 

3D 

43 

3A 

5C 

4F 

53 

32 

53 

59 

53 

5C 

43 

4D 

PEC«C:\OS2SYS\CM 

0030 

44 

2E 

45 

58 

45 

00 

50 

41 

54 

48 

3D 

43 

3A 

5C 

3B 

43 

D.EXE.PATH=C:\;C 

0040 

3A 

5C 

4F 

53 

32 

53 

59 

53 

3B 

43 

3A 

5C 

54 

4F 

4F 

4C 

I \OS2SYS ; C : \TOOL 

0050 

53 

00 

44 

50 

41 

54 

46 

3D 

43 

3A 

5C 

3D 

43 

3A 

SC 

4F 

S.DPATH-C:\jCi\0 

0060 

53 

32 

53 

59 

53 

3B 

43 

3A 

5C 

54 

4F 

4F 

4C 

53 

00 

49 

S2SYS;C;\TOOI.S.I 

0070 

4E 

43 

4C 

55 

44 

45 

3D 

63 

3A 

5C 

69 

6E 

63 

6C 

75 

64 

NCLUDE*c { \includ 

0080 

65 

00 

4C 

49 

42 

3D 

63 

3A 

5C 

6C 

69 

62 

00 

49 

4E 

49 

e.LIB«c;\lib.INI 

0090 

54 

3D 

63 

3A 

5C 

69 

6E 

69 

74 

00 

54 

4D 

50 

3D 

63 

3A 

T*c : \init . TMP»c : 

00A0 

5C 

74 

65 

6D 

70 

00 

54 

45 

4D 

50 

3D 

63 

3A 

5C 

74 

65 

\ temp . TEMP=c : \ te 

0080 

6D 

70 

00 

50 

52 

4F 

4D 

50 

54 

3D 

24 

70 

24 

5F 

50 

4D 

mp.PROMPT=$pS PM 

00C0 

24 

67 

00 

00 

43 

3A 

SC 

50 

4D 

46 

5C 

46 

49 

4E 

44 

2E 

$g. .C:\PMF\FIND. 

00D0 

45 

58 

45 

00 

66 

69 

6E 

64 

00 

20 

2F 

6E 

20 

22 

65 

78 

EXE. find, /n "ex 

00E0 

74 

72 

6E 

22 

20 

73 

74 

61 

72 

74 

2E 

61 

73 

6D 

00 

00 

trn" start. asm.. 


Rgure 1 : This sample hex dump shows the ir^onnation that is passed to an OSI2 program at entry. 
The command line OTind/n ' ‘extrn’ ' start . asm <Knter> results in the OSI2 
FIND. EXE utility being loaded with this environment block, the fully qualified filename at offset 
OOC4h, and the command-line irformation beginning at offset 00D4h. 
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programs do not search their environment 
very often, GETENV’s speed perfor- 
mance is not teiribly important. 

Space considerations preclude present- 
ing the OS/2 version of SHOW- 
ENV. ASM — the demo program for GET- 
ENV — in this column. You can download 
it, however, together with the source code 
for both versions of GETENV . ASM , from 
PC MagNet. 

OS/1 TIMES AND DATES In previous 
Power Programming columns, I also pre- 
sented two DOS subroutine packages, 
TD.C {PC Magazine, May 17, 1988) and 


TD. ASM (PC Magazine, May 31, 1988), 
for formatting times and dates. As you’ll 
recall, DOS application programs must be 
able to deal with two di^erent representa- 
tions of the time and date used by that oper- 
ating system, which I called the “four- 
byte” and the “two-byte” formats. The 
two-byte format is used in disk directories 
and is returned by various file-oriented 
functions — particularly the directory 
searching functions. The four-byte format 
is used by the DOS functions that specifi- 
cally set or get the current system time and 
date. 

OS/2 uses exactly the same time and 


date format for file-oriented functions as 
does DOS, but the new operating system 
presents the current time and date in quite a 
different marmer. Application programs 
can obtain the latter information in two dif- 
ferent ways; by inspecting the global infor- 
mation segment, which is a read-only seg- 
ment containing various useful 
information common to all programs; or 
alternatively by calling the kernel API 
function DosGetDateTime. 

The first technique, using the global in- 
formation segment, is usually preferable 
because it is extremely fast. Programs ob- 
tain the segment's address during their ini- 


I eBTBWV — Mtom «ddr*aB tad ot vttltblt portioa at MvirMUMrit 

I Btring M/2 v«r*ioB using DosOstBnv 

I 

I Copyright (O) 19I9 tiff Cconinicationa Co. 

I rc Msgstin* * lUy Dunewi 

I c«ll with! Mttz * Ascill anv. variatoia naaa 
} KaturDSt MiDZ « addraaa of ana. varlabla 

{ AX * laogth <• ■ sot fouod) 

j Uaaa t nothing 


.2t( 

axtrn DoaOatXnvtfar ; M/2 API function 


nxT aagaaat word public 
~ aaiuaa cbi_TKXT 

anaaag aqu (hp*2) 
cadoffa aqu (hp-t) 


; local aariablaa... 
j anviroraaant aagaNnt 
; ecoNMnd lina offaat 


public gataiiT 


maka viaibla to Linkar 


gatanv proc Mar 


antar 4,t 

puah oa 
puab ti 


t allocata local variablaa 

j aava ragiatara 


c:" 

puib 

call 


ax,anvsag 

AX 


ax.eadoffa 

ax 

boacatxnv 


or 


gatl 


; gat aalactor for anvironaant 
I and offaat of coaMAod liM 


} tranafar to M/2 
f did function auceoad? 
t juap if auccaaaful 



jap 

ax, ax . 
gets 

gatli 

BOV 

aa,eDvae^ 


BOV 

ax,aaf9h 


xor 

di,di 


xor 

ax, ax 

gatlt 

cap 

byte ptr 


1* 

gets 


pop 

ai 


pooh 

ai 


cap* < 

»psb 


CIV 

byte ptr 


j«»a 

gets 


cav 



j« 

get4 

get3. 

repn* 

acasb 


jBP 

get2 

gat4i 

push 

di 



acasb 


pop 

ax 


acbg 

di,ax 


aub 

ax,di 


dec 

•* 

gst5i 

pop 

ai 


K.. 

ret 

cx 

gatanv 

andp 



I aat Ml AX a coanMod liM 
I aaauaa aax ana. « 32 KB 
t initial an*, offaat 
I default length raault 


I ooapara target and an*, atringa 
I 

I juap if incoaplata aatcb 
I juip if Batch waa coaplata 

j Batch incooBlata, acan f 
I and try again to aatch 

aava addraaa 

look for and 

gat back atai. , 

fiod atring length 

I don't iaeluda null byte 
t rotman exit point reatore regiatara 




Figure 2: GETENV. ASM is a subroutine for OSH applications that searches for an environment variable using DosGetEnv. 
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RAturaat BBiOZ ■ addraaa of anv. variabla 

AX ■ length (9 ■ net found) 

uaast nothing 



.294 

Doascanxnvsfar ; 

M/2 API function 

_TfXT 

aagaant word public 'COOK 




, 

local variables... 

valptr 

equ 


recoivoa pointer to anv. value atring 


p^lie 


Bsk* visible to tinker 

getanv 

pros 

near 



antar 

4,9 1 



puah 

ax f 

aava ragiatac 

call M/3 to search anvironaant block 


push 

da 1 

address of naaa atring 


push 



puah 

aa 1 

addraa* to recaiva 


lea ax.valptr j 

puab ax 

call DoaAcanKnv | 

or ax, ax i 

j* getl , 

xor ax, ax } 

)Bp gat2 


pointer to value string 

tranafar to M/2 
anv. varlabla found? 
]unp if it exlata 

elae return leogth^g 


gatl I las di.dword ptr valptr i load value atring addr. 


get2i 



cx,-l I find length of atring 

t by aeanning for null 

al,al 

aoaab 

cx 

ex I and let AX ■ length, 

ax,cx ; UtDl a addraaa 

di,«ord ptr valptr 
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) return to caller 


gatanv an^ 


TBXT ends 
and 


Rgure 3: This is an alternative version of GETENV that uses the OSH function DosScanEnv to search for an environment variable. 
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Boomerang 


tialization by calling DosGetInfoSeg. At 
any point during their execution, they can 
then get at any of the information the seg- 
ment contains without the overhead of ad- 
ditional operating system function calls. 
The information that is related to the cur- 
rent date and time is located within the 
OS/2 global information segment at the 
offsets shown in Figure 4. 

If you use the global information seg- 
ment, however, you must take care to al- 


low for a rollover that might occur between 
the time your program reads one field and 
the next. Suppose, for example, that at 
23:59:59 your program fetches the hours 
field, but that it is then interrupted long 
enough for the seconds field to roll over. 
When your program resumes executing 
and fetches the minutes and seconds field, 
the time is 00:00:00, but your program will 
conclude that the current time is 23:00:00. 
The most simple way for you to guard 


OS/2 Global Time and Date Information 


Offset (Bytes) 

Length (Bytes) 

Contents 

0 

4 

Elapsed time from 1-1-1970 in seconds 

4 

4 

Milliseconds since system boot 

8 

1 

Hours (0-23) 

9 

1 

Minutes (0-59) 

OAh 

1 

Seconds (0-59) 

OBh 

1 

Hundredths of seconds (0-99) 

(X:h 

2 

Time zone (minutes */- GMT, *1«undefined) 

OEh 

2 

Timer Interval (units - 0.0001 seconds) 

10h 

1 

Day (1-31) 

11h 

1 

Month (1-12) 

12h 

2 

Year (1980+) 

14h 

1 

Day of week (0*Sunday, 1 -Monday, etc.) 


Figure 4: ^plication programs can obtain the time and date information by checking the OS/2 
global information segment. 


|Tn;]os/2 

DosGetTime Date and Time Structure 

Offset (bytes) 

Length (bytes) 

Ointents 

0 

1 

Hours (0-23) 

1 

1 

Minutes (0-59) 

2 

1 

Seconds (0-59) 

3 

1 

Hundredths of seconds (0-99) 

4 

1 

Day (1-31) 

5 

1 

Month (1-12) 

6 

2 

Year (1980+) 

8 

2 

Time zone (minutes */- GMT '1>>unclefined) 

10 

1 

Day of week (0-Sunday, 1 -Monday, etc.) 




Rgure 5: The structure cf the time and date information returned by the OS/2 function 
DosGetDaieTime . 
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A BREAKTHROUGH 
IN POWER PROTECTION 



Every day. dips and surges of electric 
power threaten the data you put in your 
omputer. an invitation to disaster. 
Introducing BOOMERANG”*, a power 
protection system that ^tomatically saves 
your work in progress in the event of; 

• Power failure. Mown fuse, or brownout. 

• Accidental pulling out or tripping 
over the aird. 

• Forgetting to save your RAM disk 
before turning off the switch. 

When normal power returns. BOOMERANG 
restores your data to you with a single 
ommand Requires IBM® PC, XT. AT®, or 
100% compatible; 256K: internal hard disk: 
DOS 2. 1 or later. 


When you compare power protection, only 
BOOMERAMB solves the whole problem: 




IPS 

Keystroke ' 
Saver 

AuliKnalioDy 
state of ewtre system 

MS 

NO 

Onh to pifini ; 
of last save; 

PnnidM a battery 
hadtcd up RA.M disk 

MS 

NO 

Only tu point | 
of last savei 

PrMm.s 3fiainM 
user error 

MS 

NO 

OnK- in poinl > 
of last savfl 

ANUt) to exit 
appIkaOon 
and mum later 

YfS 

NO 

YTS 

Setif irucmipu »’ork 



NO 

Increases hard disk 
life by parking heacb 


NO 

NO 


At ^299, Boomerang pays 
for itself with the first save! 


30-day money back guarantee. 

...call your local dealer or call . . . 

817 - 540-0938 

mcR^ 

Microsync / 

2107 W. Euless Btvd.. Euless. TX 76039 

Boocncnnii and Mkrosync ve trademarks of 
Mkrosync Inc IBM and AT are reidstered trademarks 
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• ^-line help 
sVAUtO ■ 


Still the Critics Choice! 

"it makes doing your taxes almost 
fun." —PC Magazine 

"The only thing TurboTax can’t do is 
print the money. ” —PC World 
'Triple Crown; form preparation, tax 
planning and elegantly written 


software. 


Money Maga 2 rne 


^TurboTax 
does states, 
too!! 


TurboTax State 


DEPENDABLE 

The ai 8eti)r>g lax software continues to 
be the overwhelming choice of taxpayers 
everywhere* And with over 1,500.000 lax 
returns filed last year, you know you're getting 
software on which YOU CAN DEPEND 


Here s how Turtx)Tax helps you this year; 

• The famous “Quick-Look Tax 
Window" 

^I6m 640A Short Form 

FAST —calculates tax return under 
3 seconds 

Over 40 forms— all the forms you'll 
need 

On-line IRS instructions 
Quick-Link Forms Finder— to find 
forms by subject 

Pop-up Calculator and Notepad 


Complete 
the chore with 
TurboTax state 
^ software. TurboTax 
is THE ONLY 
system with 41 
state packages 
available!! 
Only $40. ea. 


•Interview— helps you select 
the tax forms you need 
1989 Tax Planning included FREE! 
Data Examiner— to help pinpoint any 
omissions 

IRS Approved DOT MATRIX 1040 
wi^ list of printers expanded— 
includes Laser Jet 


PROFESSIONAL REFERRAL SERVICE 

ConsuR a tax professional with your TurboTax data file as * 
the starting point! Over 8,000 TurboTax ProSerie8/1040 
accountants now available tor strategic tax planning, finishing 
your return or a financial tune-up. Wnie tor the name of the 
TurboTax professional nearest you! 


VISUAL 1040 

You have to see it to believe it! 


PERSONAL FINANCE MANAGER 


Complete personal finance manager with direct link to TurboTax. Checking and portfolio 
management Investment Advisor. Household Inventory. Budget Analysis. And Much 
More! Coming first quarter 1 969. Under $1 00. The only way to count your beans. 


CREDIT CARD ORDERS CALL 


STILL ONLY 


SEE YOUR LOCAL 
DEALER. Or order 
direct. Shipping In- 
cluded (Continental 
US only). CA resi- 
dents add 6'.^% tax 
VISA'MC 


FREE!! While supplies 
last copy of the latest Price 
Waterhouse Personal Tax. 
Advisor Included with 
your direct order. 
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against this bug is to read all the fields of 
interest repeatedly until you get two sets of 
values that ate the same. 

The second method of getting the cur- 
rent date and time under OS/2 — namely, 
calling the API DosGetDateTime func- 
tion — is ordinarily used only by those pro- 
grams that need to obtain these values in- 
frequently or that need to alter the date 
and/or time. 

As shown in Figure 5, DosGetDate- 
Time is called with the address of an 11- 
byte structure that OS/2 fills with the cur- 
rent date, time, time zone, and day of the 
week. The complementary DosSetDate- 
Time function uses the same structure. 
Therefore, when a program needs to modi- 
fy some part of the time or date, it first calls 
DosGetDateTime to fill the structure with 
valid information, makes any necessary 
changes, and then writes the updated infor- 
mation back to the operating system with 
the DosSetDateTime function. 

DosGetDateTime is also handy in iso- 
lated routines where the address of the 
global information segment is not already 
known and the cost of a call to DosGet- 
InfoSeg is no worse than that of a call to 
DosGetDateTime . 

The source listing TD.C contains the 
OS/2 version of the C language Power Pro- 
gramming routines to format binary times 
and dates into ASCII strings. Similarly, 
TD. ASM contains the OS/2 assembly lan- 
guage routines. These listings, together 
with OS/2 versions of the time and demo 
programs (TRYTD.C and TRYTD 
.ASM), are all available for downloading 
from PC MagNet. The parameters and re- 
sults of these functions are exactly the 
same as for the DOS versions. They ate 
summarized in the tables “Time and Date 
Routines,” presented in Power Program- 
ming, PC Magazine. May 17, 1988, and 
May 31, 1988, The format of the time or 
date string is sensitive to the “current 
country,” which is controlled by a 
COUNTRY= directive in the CON- 
HG.SYS file. 

The DV-BOX Please send your com- 
ments and suggestions to me at any of the 
following e-mail addresses: 

PC MagNet: 72241,52 
MCI Mail: Imi 

BIX: rduncan 139 I 
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YOUR nvoRin keyboard... 

GUARANTEED! 

25%SMAllERFOarPRIilT. 


yljjjyy 


9 3 B 


i 

1 : l: 1 : 1 - 1 ; i: i I: i; 1 |: I; 

fl 

1 

“1 r r 1 1 r I ri 1 1 j 



1 r rV 1 rV i^r 1 1 V- 


r r 1 ^ r i“ i i i i- 


u 


u 




BOS 




That’s right. Guaranteed. 

Right off the bat, jro’re going to 
wonder what to do with all that extra 
desk space. Then you’ll start typing 
and won’t believe it. 

If it sounds like we’re excited about our 
new keyboard, you’re right. 

As soon as you get your new ZEOS'/RS 
keyboard, sit down and plug it in. 

The first thing you’ll notice is a lot of 
extra space on your desk. The ZEOS/RS 
(Reduced Size) keyboard is more than 25% 
smaller than regirlar 101 Enhanced key- 
boards yet it features the standard key sizes 
and layout. 

Now start typing. 

Can you believe it! That’s what we’re talk- 
ing about. 

If you don’t agree this is the best feeling 
keyboard you’ve ever used, return it within 
30 days for a full refund. 

And that fontastic ZEOS TactileAllick 
feel isn’t the only thing you’ll notice, "niis 
keyboard is what speed typing is all atxrut. 
Our new multi key rollover feature can han- 
dle typing speeds in excess of 1(X) words 
per minute. 

%u not only get the best k^board made, 
but you also get that extra ZEOS value. Like 
an anti static dust cover at no additional 
charge. Our famous ZEOS Full Year 
\^^rrarty, toll free technical support and 
Expedited Replacement policy are yours too. 

Start enjoying your new ZEOS/RS key- 
board right away. Order yours now! 


0M.Y $89.95 


The ZEOS /RS Keyboard, 
Check These Features! 

■ 25% smaller footprint than 
regular lOI Enhanted keyboards, yet 
standard key size and sparing. 

■ Multi-key rollover every speed typist 
will love. 

• Superb Merhaniral Tortile feel with 
the perfert "Clirk." 

■ Fully XT/AT ond PS/2 rompatible. 

■ 30 doy full money bark guarantee and 
one year warran^. Anti-stotir dust 
rover inriuded at no additional rharge. 


ORDER NOW TOLL FREE 
800 - 423-5891 

open days, evenings and weekends. 
FAX Orders Dial: 612S33-2310 
In Minnesota Call: 612-633-4591 
MasterCard, F/SA and C.O.D. 
530 5th Avenue NW, St. Paul. MN 55112 
Se habta Espahol. 

CIRCLE 723 ON READER SERVICE CARD 


A Speriol Note from the 
Prosidonl of SOS Intomatlonal: 

Why sell our own keyboard? 

Well, as you probably know, ZEOS 
makes some of the best ’286 and ’386 com- 
puter systems around. We sell thousands 
of them. 

Not too long ago we started to notice 
something. People who bought computers 
from us were calling back to order extra key- 
boards. We decided to call and find out why. 

These customers told us they love our 
computers (which we figured) but they love 
our keyboards too! They were actually going 
around replacing the keyboards on other 
brands of computers they already owned. 
They were switching everything to ZEOS 
keyboards! 

We figured other people might like to 
replace ffieir old keyboards too. That’s why 
we ran this ad. 

I am personally asking you to give this 
keyboard a try. If you don’t like it, we’ll refund 
every dime you paid. Guaranteed. 

Greg Herrick, President 
ZEOS International, Ltd. 



Please add S5.00 l<)rshippinfT& handlinfi.Ybur ZEOS keyboard comes with (he standard 6'ciiledcable. Rwan addiliimal 10' cable extension tl6’ lotali add $10.00. ZEOS keyboards use the standard 
MN type connector as do mtisi compatibles. If yriu're not sure, crntact ytxir computer retailer. R)r PS/2 style cnnrtectors add $15.00 
XT. AT and PS/2 are irademantsof IBM Corputaikm. IVicesaresubieci tuchange withixit nonce. Call tor cimpleteu'arranty details. Available in 12 latwuBBes. call b> verify stuck. 

ZEOS is a pubti^ traded company MPLS.'ST FMIL Lxal OTC. 







Mzam PBffORmiANa. 

I2MHz.l6JIIIHzand 20MHz 
'286 HARD DRIVE SYSTEMS 

As high as 20MHz! Dazzling performance is yours with 
one of these hi^ performance full size ZEOS *286 ^tems. 
Each comes complete with our standaid features includ- 
ing drives, monitor, high speed controller, etc. Our hill 
size case features room for up to 5 halthigh drives, two of 
which are internal. Incredible values. 

■ 286/12— Complete 12 MHz S^tem with 512K of Zero- 

Wait RAM, ^eed 32MB Hard Drive and all the 

standard ZEOS goodies. OMY $1395.00 

■ 286/16— Complete 16MHz ^stem with 1MB RAM on 
board and High ^leed 32MB Hard Drive. Faster than a 
’386 16MHz when running 16-bit software! 

OWY $1895.00 

■ 286/20— At 20MHz, it’s the fastest. Complete with our 
32 MB, High Speed Hard Drive and 1MB RAM. This is 
what dazzling Speed is ail about. OMY $2095.00 


’356/SS 

COMPIHE 12MHz '286 
YVITH 32MB HARD DRIVE 

ONLY $1295.00 

■ 80286 CPU, 6/12 MHz Dual Speed, Keyboard Selectable. 

■ Zero-Wait State RAM, 512K expandable to 4MB on the 
motherboard (16MB %'stem Total). 

■ 32MB Hard Drive, 1.2MB Floppy Drive. 

■ Ultra bi^ speed Hard/Floppy controller. 1:1 interleave, 
800 KB/sec transfer rate. 

■ Hi^ Res 12" Amber Display with Tilt and Swivel Base. 
Compatible graphics controller. 

■ ZEOS Enhanced Keyboard, Pleasant Tactile/Click Feel. 

■ Serial and Parallel Printer Ports. 

■ Clock/Calendar with Battery Backup. 

■ 6-16 and 2-8 bit expansion slots. 

■ 80287 support, up to 12 MHz. 

■ Space Saver Case with Security Lock, LED indicators. 
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DAZZLING PERFORMANCE. 
INCREDIBLE PRICES. 

Can you believe it? Yes, 
you can! 

We’ve proven it to thou- 
sands and we would like to 
prove it to you. ZEOS® sys- 
tems are sold complete, ready 
to plug in and fly right out 
of the box. And the quality 


and prices are incredible. 

How is it possible? 
Because your ZEOS com- 
puter comes to you factory 
direct, fully assembled, 
bum^-in and tested in our 
own laboratories. Every 
system is built to order. 
Custom built actually, ^ht 
to your own specifications. 


And our quality and per- 
farmance are second to none. 

We don’t just say it. We 
guarantee it. That’s why 
your new ZEOS system 
comes vdth a Full One 'fear 
Limited Warranty and our 
30 ^ Full Refund Satis- 
faction Guarantee. 

So pick out your dream 


All prices and spedficatkifisare su ttlect to change without notice. Please call for current details. Call for complete waninty details. 




KtawMOE pmas. 

COMPUn '386 VERTICAL SYSTEM. 

64MB DRIVE! 

ONLY $2995.00 

(20MNiadd$500) 

Acknowledged woridwide as the hipest performance 
value anywhere. Same great standard ZEOS features found 
on our other complete systems phis: 

■ 64KB Zero-Wait CACHE using 64K of SRAM. 

■ 1MB of 32-bit RAM system expandable up to 16MR 

■ 65MB High Speed Seagate Hard Drive. 

■ 80287 and 80387 optional. 

■ Heavy Duty Vertical Case. 

Coll about our oow ISMHi lystomt. Now Shippingl 


COMPLETE l6MHz '386 DESKTOP 
YVITH 32MB HARD DRIVE. 

ONLY $2495.00 

(20MHz add $500) 

■ Genuine 32-bit Intel 80386, 16 or 20MHz parts. 

■ IMBof RAM Expandable to 16ME 

■ 32MB, High Speed Hard Drive, 1.2MB floppy drive. 

• Ultra higtt sp^ Hard/Floppy controller. LI interleave, 
800 KB/sec transfer rate! 

■ High Res 12" Amber Display with Tilt and Swivel Base. 
Compatible graphics controller. 

■ 101 Key ZEOS Thctile Click keyboard. 

■ Serial and Parallel/Printer Ports. 

■ Clock/Calendar with Battery Backup. 

■ 2-32, 4-16 and 2-8 bit slots, 
o 80287 and 80387 support. 




I machine and order it now 
I with confidence. Dazzlii^ 

I perfiarmance and incredible 
j prices await you. Guaran- 
teed. Order now by calling 
800-423-5891. 

Other ZEOS Options 
Include: 

■ Basic Configurations: 

Call for prices on systems 


without drives, etc. 

■ EGA A^GA Upgrades. 

14" EGA color monitor 
with EGA card, add $495. 
14" VGA system, add 
only $695 

■ High Capacity Drives. 

Maity other drives and op- 
tions are available. Call Toll 
Free for details, 800-423-5891 


ORDER NOW lOLL FREE 
800 - 423-5891 

FAX Orders Oat a2S33 2310 
In Mbmesota CaU: 612S334591 
530 5th Am. NWSt /b«4 MN 55112 
Open days, evenings and weekends. 



ZEOS IntenwUonol, Ltd. S.'X) 8th Avenue, NW.Sl. Paul. MN 36112. ZEOSbapuUkrly traded conp«ny;MPL& ST. PALlLoolOTC. 
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WHEN FT SEEMS UKE 
THERE'S NO WAY OUT... 


You need Currents. The remarkable 
new Personal Information Manager 
that will lead you out of the maze of 
facts and figures that clutter your 
world — into a ptosition of total man- 
agement control. 

A program so flexible you can 
organize information more easily 


than ever before. With powerful data 
management facilities you can use 
to store and track data according to 
your specific needs. So you're never 
locked into anyone else's design. 

Advanced software technolog)’ that 
gives you — through multiple win- 
dows — the power to navigate 
through a maze of information. So 
you can analyze intricate patterns 
and relationships from fresh new 
perspeaives. Or find precisely what 
you’re looking for. Track people and 
projects in the format you define. 
Even generate strategies and plan 
viable new solutions based on past 
performance. 

An extraordinary' range of interre- 
lated tasks you couldn't do on a 
personal computer before. Now 
performed witli lightning speed and 
ouLstanding graphics. To make your 
job easier and more fun. And your 
time more productive. 




An easy, time-saving, smart way out — 
into the interface of tomorrow. 
Currents. The amazing new Personal 
Information Manager that will lead 
you into the future. 


To order or for more information 
please call 201-530-4666. 


•• 


JENSEN -JONES INC. 

Parkway 109 OfRce Center 
Newman Springs Road 
Red Bank, NJ 07701 
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PRODUCTIVITY 


■ DOUGLAS COBB AND STEVEN COBB 


Spreadsheet 

CLINIC 



Loading and saving hidden macro sheets in Microsoft Excel; retrieving segments of a 1-2-3 
worksheet; creating a series of dates for the last day of each month in 1-2-3. 


Here’s a macro to recover portions 
of a 1 - 2-3 worksheet 

I, like many Lotus 1-2-3 users, wish that it 
had an undo feature. Whenever I have ac- 
cidentally erased or overwritten a large 
portion of a worksheet, I have to retrieve 
the latest version of my worksheet and re- 
enter all the changes. Recently, I discov- 
ered a belter way to recover from these 
types of errors. Instead of retrieving the 
previous version of the worksheet in its en- 
tirety, 1 use the /File Combine Copy 
Named/Specified-Range command. This 
retrieves only the portion of the worksheet 
I need and brings it directly into the current 
version. 

To automate this ptxxress, 1 developed 
the macro in Figure I . The Hrst statement 
presents the prompt "Press [Enter], then 
highlight the range to replace . . . ." 
When you press Enter, 1-2-3 executes the 
statement in cell B2. This, in turn, issues 
the /Range Name Create command, speci- 
fies the name RANGE, and then pauses. 
During this pause, highlight the range you 
want to replace. For example, if you want 
1-2-3 to replace the entries in cells Al ..B5 
with the entries in cells AI..B5 from the 
worksheet you most recently saved, you 
would highlight cells AI..B5. Then press 
Enter and 1-2-3 will assign the name 
RANGE to the range you highlighted. 

The third statement enters the absolute 
address of tbe upper-left cell of the range 
you specified into the cell named UPPER- 
LEFT (Bll). For example, if you high- 
lighted cells Al ,.B5, this statement would 


enter the label' $A$ I intocellBIl. 

Statements four through six enter the 
address of the lower-right cell of the range 
you specified into the cell named 
LOWERRIGHT (B13). The /Range 
Name Create command is reissued and the 
name RANGE is specified. At this point, 
the range that you highlighted earlier will 
be highlighted again, and the cursor will be 
in the lower-right corner of the range. 
Then the absolute address of the cell in the 
lower-right comer of the range is entered 
into the cell named LOWERRIGHT. For 
example, if you had highlighted cells 
A1..B5, 1-2-3 would enter the label ’$B$5 
into that cell. 

The seventh statement moves the cell 
pointer to the upper-left cell of the range 
that you want to replace. Then, the final 
statement replaces the entries in that range 
with the entries from the file you will now 
specify (hopefully, the most recently 
saved version of the same worksheet). 
This last statement begins by issuing the 
/File Combine Copy Named/Specified- 


Range command. Then, it types the label 
stored in UPPERLEFT (the absolute ad- 
dress of the upper-left cell of the range that 
you want to replace), two periods, and 
then the label stored in LOWERRIGHT 
(the absolute address of the cell in the low- 
er-right comer of this range). 

After 1-2-3 locks in these coordinates, 
it presents a list of filenames and pauses 
while you select the previous version of the 
worksheet on the screen at this time. Press 
Enter and 1-2-3 will replace the entries in 
the cells you specified with the entries in 
the corresponding cells of the file you se- 
lected, and then end the execution of the 
macro . — Richard L. Aitkins; Renton, 
Washington 

We applaud Mr. Aitkins’s clever use of 
the /File Combine command. Since the 
/File Combine coirunand does not read 
range names, the range names in the cur- 
rent version of the worksheet will not be 
affected. In order for this technique to be 
useful, of course, you must save your 
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Figure 1 : This macro will automate bringing the range of data from the file you select into your 
current 1 -2-3 worksheet at the position you specify. 
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PRODUCTIVITY 


work on a regular basis. Otherwise, you 
won’t have a recent version of the file from 
which to combine information. 


Creating a date series of the last day 
of each month 

In the July 1988 issue of Spreadsheet Clin- 
ic, Jack McKinley presented a macro to 
create a series of dates exactly I month 
apart. In my work with 1-2-3 , 1 often need 
to create series of dates for the last day of 
each month. The macro in Figure 2 does 
just this. 

The principle behind this macro is that 
the serial date value of the final day of any 
month is one less than the serial date value 
of the first day of the next month — a value 
that is easy to find. 

The first two statements in this macro 
solicit the month and year whose last day 
you want to use as the starting date in the 
series. 1-2-3 places these values into the 
cells named MONTH (BI3) and YEAR 
(B14), respectively. 

The third statement in this macro issues 
the /Range Name Create command, speci- 
fies the range name FILLRANGE, and 
then pauses. While the macro pauses, 
highlight the single-column, multiple-row 
range that you want to fill with the date se- 
ries. The number of rows in the range de- 
termines how many dates will be in the se- 
ries. For example, if you highlighted cells 
A21..A30, 1-2-3 would create a series of 
ten date values. Press Enter and 1-2-3 as- 
signs the range name FILLRANGE to the 
cells you highlighted. 

The next two statements enter a formu- 
la that returns the final day of the month 
you specified into the first cell of the range 
you specified. After moving the cell point- 
er to that cell, 1-2-3 will enter the formula 

@IF(MONTH=12, 
eOATE ( YEAR+l , 1 , 1 ) -1 , 

0DATE ( YEAR, MONTH+1 , 1 ) -1 ) 

into that cell. If the value in MONTH is 
12, indicating a starting month of Decem- 
ber, 1-2-3 will calculate the serial date val- 
ue of the first day of the following year and 
then subtract I from it. If the value in 
MONTH is not 12, 1-2-3 will subtract 1 
from the serial date value of the first day of 
the following month. 

PC 
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\<i 

{G«tMunb*r "Starting nonth (1»12)? "pMONTB) 

2 


{GatNunbar "Starting yaar (1988>88)7 "pTEAR) 

3 


/mcFILLRAMGB' { 7 >' 

4 


{Goto } r ILLRANCB ~ 

5 


eiF < MOBTB-l 2 p dDATB ( YBAR-fl F 1 p 1 ) >1 p 9DATB ( TEAR, MOMTH-f 1 p 1 ) -1 ) " 

6 


{Down} 

7 


e I F < eiKNITB ( { up } ) > 1 1 p 0DATE ( OYEAR ( { up > ) p 1 p 1 ) - 1 p 
eiF(eilOlfTB((Up>)-13p0DATE(0YBAR({Up>)4-lp2pl)-lp 
0DATB(9yBAR({Up>) pQM01ITH({Up>)-f2pl)-l) )' 

8 


/C'{Down}.{DO«m 9R0M8(FIIXRAMGB)-3>' 

9 


{«p> 

10 


/rfdl (End) {Down}' 

11 


/rv{End) {Down}"” 

12 



13 

HONTH 


14 

TSAR 


15 




Figure 2: This macro lets you find the final days of each month by filling any column you specify 
with the serial date values of the last days of successive months. 
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ABCDEFOR 
\d {eetaunber 'Starelng nonth (1-12)7 ■.HOIITH) 

(GetNiuber "Starting year (1988-88)7 ",yXAR) 

/mcTILLRAllOE" { 7 ) ■ 

{(MtOiriLLaXltGE" 

Sir ( MOHTH-l 2 , SDATE ( YEMt-fl , 1 , 1 ) -1 , eOATE ( YEAR, HOHTB-f 1 , 1 ) -1 ) ~ 
{If ecOLS(FILLRAllGE)>l)( Branch COLtJMHS} 

{Down) 

(3IF(eHOHTH({Dp>)-ll,eDATE(eTEAR({tlp>)+l,l,l)-l, 
eiF((9HOIITH( {Dp} ) -12 , eOATE ( eXEAR( (Up) ) +1 , 2 , 1 ) -1 , 

SDATE ( SYEAR ( { Dp ) ) , eMOHTH ( { Dp } ) 4. 2 , 1 ) -1 ) ) ' 

/C~{Down} .{Down 8ROWS(FILLRAIISE)-3>~ 

{OP> 

/rfdl {End) {Down}' 

/rv{End) {Down) 

COLUMNS {Right} 

eir((:HONTH({I,aft))-ll,eDATE(eYEAR({La{t})+l,l,l)-l, 
eiF(eHOHTH({Laft))-12,8DATE(eYEAR({Laft))+l,2,l)-l, 
eoATE ( SYEAR ( {Laf t } ) , SMOMTB ( {Laf t ) ) 42 , 1 ) -1 ) ) ~ 

/c'{Right). {Right ecOLS(FILLIUUICE)-3)~ 

{Laft) 

/rfdl {End) {Right)" 

/rT{End} {Right} — 

MONTH 

YEAR 


Figure 3: The macro shown above will let you fill either a column or a row with the serial dale 
values of the final days of successive months. 


Statements sb( and seven move the cell 
pointer down to the next cell (the one be- 
low the cell into which the formula above 
was entered) and enters 

eiP(8HONTH(cell)-ll, 
0DATE(STEAR(CSll)4l,l,l)-l, 
9lP((!HONTH(C«ll)-12, 
(3DATE((!YEAR(e«lI)+l,2,l)-l, 
(3DATE((}YEAR(call),0HONTH{call)-«-2,l)-l) )~ 

In this formula, “cell” is the address of the 
cell that contains the first formula. This 
second formula calculates the serial date 
value of die final day of the next month by 
subtracting I from the serial date value of 
the first day of the month 2 months ahead 
of the previous month. 


After J-2-3 enters this formula into the 
second cell of the FILLRANGE, it exe- 
cutes the statement in cell B8, which 
copies that formula into the remaining 
cells of FILLRANGE. Since the refer- 
ences in this formula ate relative, each 
copy will reference the result of the formu- 
la immediately above it and return the seri- 
al date value of the final day of the next 
month. 

After 1-2-3 enters the date-producing 
formulas into the cells of the FILL- 
RANGE, it executes the final three state- 
ments in the macro. These assign the Date 
1 format to the cell of the range and then te- 
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place the fomiulas in that range with their 
current values.— Aian Wasser; New York, 
New York 

This macro is a perfect complement to the 
one presented by Mr. McKinley. To fill a 
row instead of a column, you would sim- 
ply replace each occurrence of the 
keywoid {Down} in Mr. Wasser’s macro 
with the keyword {Right}, replace each oc- 
currence of the keyword {Up} with the 
keyword {Left}, and replace the @ROWS 
function in cell B8 with the function 
@COLS. If you wanted to fill either col- 
umns or rows, you could use the macro 
shown in Figure 3. 


Saving and loading hidden macro 
sheets in Excel 

Most users of Microsoft Excel know that 
macros are contained in special sheets 
called macro sheets. Macro sheets, like 
worksheets, can be hidden. Since I prefer 
to have as few documents as possible clut- 
tering my workspace, I almost always hide 
my macro sheets. 

I used to do this by selecting the Hide 
command from the Window menu each 
time I opened a macro sheet. I simply 
pulled down the Window menu while the 
macro sheet I wanted to hide was active 
and selected the Hide command. (This 
command is visible only when Excel is in 
the Full menu mode.) As soon as I did this, 
the macro sheet disappeared from view. 
However, it remained in RAM so I could 
still tun any macros that were contained in 
that sheet. 

Now I have a way to save a macro sheet 
in hidden form. Further, the macro sheet 
will remain hidden when I subsequently 
open it. 

When you hide a window, the menu bar 
for that window disappears. You cannot 
save a hidden window simply by pulling 
down the File menu and selecting the Save 
or Save As commands. But you can get 
Excel to save it for you. 

First, make a change to the macro 
sheet. This can be as simple as making an 
entry and then deleting it. This step is to 
alert Excel that the macro sheet has been 
changed since you last saved it. 

After making a change to the macro 


sheet, hide it by pulling down the Window 
menu and choosing the Hide command. 
The macro sheet will disappear from the 
screen. 

Next pull down the File menu and se- 
lect the ^t command. Since you’ve made 
a change to your macro sheet since the last 
time you saved it. Excel will beep and dis- 
play a dialog box that contains the message 
“Save changes in filename,” where file- 
name is the name of the macro sheet. To 
save the macro sheet, select Yes. Excel 
will save it and return you to Windows. 
Since the macro sheet was hidden when 
Excel saved it, it will be saved in hidden 
form. 

Now the next time you open this macro 
sheet it will be hidden. In fact, it will re- 
main hidden until you unhide it and save it 
again. (To unhide a hidden window, 
choose the Unhide command from the 
Window menu of an unhidden window, or 
if no windows are visible, choose the Un- 
hide Window command from the File 
menu.) Since the macro sheet is open, 
however, you can run the macros that are 
contained within it. 

I mainly use this technique for keeping 
my library of utility macros active but in- 
visible. After hiding the macro sheet that 
contains these macros, I load Excel by se- 
lecting the name of that sheet. When I do 
this. Excel loads itself, then automatically 
loads the hidden macro sheet. I have ac- 
cess to my utility macros, and yet they 
don’t clutter up my workspace.— Wigue/ 
Morell; Madrid, Spain 

This clever technique can be used to save 
hidden worksheets as well as hidden mac- 
ro sheets. To get Excel to save the docu- 
ment in hidden form, you must make a 
change to the document and then hide it 
before exiting from Excel. 


Contribute to the Clink 

Share your latest spreadsheet discovery 
through PC Magazine's Spreadsheet Qin- 
ic. We’ll pay you $50 or more for anything 
we print, plus an extra $25 if you submit 
your letter on a disk together with a print- 
out. Mail your contributions to Spread- 
sheet Clinic, PC Magazine, One Park Av- 
enue, New York, NY 10016. GH 


CopyWrite 

copies 

everything! 

CopyWrite removes copy- 
protection from hundreds of 
software packages. If you 
find a case where CopyWrite 
can not remove protection, 
we will send you a custom 
CopyWrite for a fee. 

CopyWrite still includes the 
utility that makes copies of 
hundreds of other software 
packages. 

CopyWrite is revised regu- 
iarly to keep up with the lat- 
est in copy protection. Revi- 
sions are avaiiabie for $25 
US. 

CopyWrite requires an IBM PC, XT. 
AT. PS/2 or compatibie with 256k 
bytes of mennory and at least one 
diskette drive. It is not copy pro- 
tected. CopyWrite is not for mak- 
ing copies for sale or trade, or for 
any other use that deprives soft- 
ware authors of payment Tor their 
work. 

CopyWrite costs $75 US. 
Customizing is an additional 
$1(X) US per product. 

When you order a new 
CopyWrite, ask us about 
Antidote to protect your 
computer from virus attacks. 

To order, send us a check for 
$75 US funds, or call with 
your credit card. We ship 
within a day. Available on 3 
or 5 Inch diskettes. 


o 

Quald Software Limited 

45 Charles Street East 
Third Root Dept Ml 20 
Toronto Ontario M4Y 1S2 
Canada 

(416)961-8243 


PC MAGAZINE 
277 


Eina% 
thedBASE 
you've been 
waiting IV 



Get the new dBASE IV. Now for just $449. 

Are you waiting for a data base management 
program that’s faster than dBASE 111 PLUS™? One 
that’s also much easier to use. And one that smartly 
supports both OS/2 and multi-user environments. 
Wfell, wait no longer 

The new dBASE IV^“ features all these enhance- 
ments and more. Its automatic, built-in compiler 
executes programs significantly faster than oefore. 
And its new Command Center lets you enter data, do 
queries and generate reports all without having to 
write programs, "feu simply interaa with menu- 
driven, "What-\bu-See-ls-What-\bu-Get" screens. 

.A AshtonTate* 


Experienced users can continue using femiliar 
“dot prompt” commands. Or take advantage of 
dBASE rV’s new IBM® SAA-compatible SQL 
commands. 

Of course, dBASE IV runs all your dBASE 111 
PLUS programs. Only better. And most single-user 
dBASE 111 PLUS and dBASE IV applications can now 
mn as multi-user applications. Without modification. 

Only Software Spectrum offers you dBASE IV 
at a price you can’t pass up. As well as the most reli- 
able. responsive service in the business. So what are 
you waiting for? Call 1-800-624-0503* for more in- 
formation or to open a corporate account. 

iscrrmRE 

iSPECTRUM 


10420 Miller Road • Dallas, Tfexas 75238 • 800-624-0503 or 214-349-0400. 'In the Midwest. 800-445-6454 or 312-969-5700. 

Ashton'lhte Is a registered trademark and dBASE 10 nus and dBASE IV are trademarks of Ashton-lkie Corporation. IBM is a registered trademark of International Business Machines CorporatlDn. 
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PRODUCTIVITY 


■ NEILJ.RUBENKING 


USER-TO-USER 



Understanding assembler programming through disassembling .COM files with DEBUG 
and EDUN; tips on using DOS 3.3' s CALL command to alter the PC’s environment. 


Altering the environment using 
DOS 3.3’s CALL command 

For years the environment has been some- 
what of a useless facet of DOS. The main 
reason for this is that a “child” process is 
unable to alter the environment of the 
“parent.” Programs to alter the environ- 
ment have been impossible because the 
only environment they can alter is their 
own temporary copy. Many programs ex- 
ist to allow branching in batch procedures 
via the error level. Though this does work, 
it introduces cryptic expressions in the 
batch procedure and makes debugging and 
later editing difficult. 

DOS 3.3 gives you the facility to 
change all this via the CALL command. 
The following batch procedures allow the 
user to enter a string and then assign it to 
the IX)S environment. This string can be 
used for subsequent branching decisions. 
Most of all, it renders the batch procedure 
much more readable in its flow pattern. 
Decisions are based on words that immedi- 
ately mean something, rather than num- 
bers that require at least one level of dissec- 
tion to decipher. For example, the 
procedure REPLDEMO in Figure I will 
prompt the user to enter yes or no at the 
prompt, and then proceed based on that de- 
cision. 

Initially, this procedure will seem 
somewhat cumbersome, but once the 
batch files have been created, the only 
statement that is needed in other batch files 
is CALL OETREPLY.— R. Alan John- 
son; Pendleton. South Carolina 


This tip originally required a C program to 
take user input. I kept the concept but man- 
aged to do without the C program and use 
only standard DOS and batch file com- 
mands. GETREPLY.BAT in Figure 2 
combines an existing text file with user in- 
put to create a command that sets the envi- 
ronment variable REPLY to whatever the 
user types. Before you can use it, you must 
create a small text file named SE7REPLY 
that contains this one line: 

SET REPLY= 

Make sure that you do not add a carriage 


return after the equals sign. 

GETREPLY copies the contents of 
SETREPLY plus whatever the user types 
at the keyboard into SETREPLY.BAT. It 
calls SETREPLY.BAT to set the environ- 
ment variable and then deletes it. 

REPLDEMO.BAT (Figure 1) shows 
this technique in action. The FOR com- 
mand after the GETREPLY line checks 
the reply against a set of options. In batch 
files, the = = comparison is case sensitive, 
but batch labels are not. Thus whether you 
answered “YES” or “yes”, the FOR 
command will jump to the label :yes. Note 


@ECHO OFF 




ECHO 

Do you want 

to continue? 

Answer yes or 

no. 

CALL 

GETREPLY 




FOR %%f 

IN (yes no YES NO) DO 

IF %reply%==%%f 

GOTO %%f 

ECHO 

YOU 

entered 

"%reply%" — 

that is not yes 

or no. 

GOTO 

end 





:yes 






ECHO 

You 

entered 

yes . 



GOTO 

end 





:no 






ECHO 

You 

entered 

no . 



: end 







Figure 1 : The REPLDEMO. BAT file takes input using the GETREPLY .BAT file and branches 
according to the response that the user enters. 


SECHO OFF 

REM Requires DOS 3.3 or higher. 

ECHO Enter your response, then press Ctrl-Z and Enter 

COPY SETREPLY+CON SETREPLY.BAT > NUL 

CALL SETREPLY 

DEL SETREPLY.BAT > NUL 


Rgure 2: When you CALL GETREPLY .BAT, the environment variable REPLY is set to whatever 
the user enters. Before you use this file, remember to create the SETREPLY file. 
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PRODUCTIVITY 


IBM Quality 
ITL Price 



£m^.. 



Elite 88 

Elite 286 

Elite 386 

Memory 

256K 

512K 

1 Mr* 

Processor 

8B88 

80286 

80386 

Speed 

8Mbz 

lOMbx 

16 Mbz 

Drives 

360k 

IJMeg 

IJMeg 

PowerSupply 

150W 

200W 

200W 

KeyiMkord 

84 

101 

101 

Bios 

PhoeoiE 

Phoeaix 

Phoenik 

Speed OptionslO Mhi 

20 Mhx 

25 Mhz 

Price 

$425 

S899 

$1905 


LAN's 


File Servers 

*1.2M«g Floppy Drivt*t Meg RAM *Key-board *40 Meg 
hard drive *Mor>o monitor *Graphics card w/parallel pod 
*LAN ada^er 

Processor Arcnet Ethernet 

10 Mhz 80286 $2095 $2195 

20 Mhz 80286 $2495 $2595 

25 Mhz 80386 $3395 $3495 



Tower cases add $175 


Diskless Workstations 

*h4onoehrorr>e MonKor 
*Graphica card w/parallel pod 
*LAN adapter *Keyboard 

Processor Arcnet Ethernet 

Elilc 88 (256K) $695 $795 

Elite 286 (512K) $1095 $1195 


LAN Adapters 

Ethernet Arcnet 

• 10 Mbits/sec *23 Mbiis/sec 

$299 $199 


LAN Software 

Novell is the registered leader in LAN software. All these 
packages can be used Ethernet or Arcnet LAN adapter 
cards. 


Novell Netware 


EI^ I (4 user) 

$538 

ELS 11 (8 user) 

$1099 

286v2.12(100 user) 

$2049 

286 SFTv 2.12 (100 user) 

$3649 


Network OS 


100% Novell compatible 
$150/user— 30 users $1200 


I 1-800-253-4001 ext. 12 I 

Innovative Technology, Ltd. 

P.O. Box 726 Elk Cily. OK.T3648 

*SBtlsfactlort Guaranteed *Systems in slock for im« 
mediate thlporng *Shlpp<ng 6% •Fax (405) 243-2810 
•Technical info.. OK residents. (405) 243-1056 
•OiscoMr/VISA/MastefCard ‘AMEX Add 4% •IBM PC XT 
and AT are registered trademarks of Internationa) Busi- 
ness Machines 
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that it won’t recognize “Yes” or ‘ ‘yEs’ ’ — 
if you want it to do so you’ll have to ex- 
pand the FOR statement. 

You can’t use this technique in DOS 
versions before 3.3 because without 
CALL you have to invoke a secondary 
command processor to call another batch 
file. For example, 

COMMAND /C GETREPLY 

All of the environment changes that you 
make in this secondary command proces- 
sor disappear when control returns to the 
primary one. 


Disassemble .COM flies using only 
DEBUG and EDLIN 

This column often features DEBUG 
scripts that create programs. These scripts 
take advantage of DEBUG’s mini- 
assembler functions. However, DEBUG 
can also disassemble code. One way to 
learn about assembler programming is to 
examine the disassembled listings of 
working programs. 

Step One: If you load a program into 
DEBUG, you can unassemble it in 32-byte 
chunks with the U command. However, 
this doesn’t give you the full view neces- 
sary to see how the program works. You 
need a complete listing of the program so 
you can follow JUMP and CALL instruc- 
tions to their destinations. The command 

0 100 L #### 

where #### represents the size of the 
program, will disassemble the whole 
thing. So yourfirst step, then, is to find out 
the size of the program. The script file 
DISASM. SCR below 

RCX 

Q 

gives DEBUG the commands needed to 
write out the size and then quit. Create 
DISASM. SCR using your favorite text 
editor — don’t forget the blank line after 
RCX and after Q. Now try this command 
with a small .COM file: 

DEBUG riLENAME.COM < DISASM. SCR > DISASM. TMP 

The resulting file, called DISASM. TMP, 


will look something like this: 

-RCX 
CX 0018 

-Q 

This file contains all of the output that DE- 
BUG produced when using DIS- 
ASM. SCR as input, including the all-im- 
portant file size. The example file for the 
EDLIN script was 001 8h bytes. 

Step Two: We’ll use EDLIN to modify 
DISASM. TMP into a script file that tells 
DEBUG to disassemble the program. To 
do that, we need an EDLIN script. We’ll 
need to use EDLIN to create it, too, be- 
cause the file has to contain a Ctrl-Z ( ~L) 
character. In a text file. "L usually indi- 
cates the end of the file and many editors 
won’t even allow you to use this character. 
EDLIN will, though you can’t load the file 
back into EDLIN for later editing because 
it will stop loading at the ‘Z. 

The file DISASM.EDL in Figure 3 is 
the EDLIN script we want to produce. 
Here’s how to do it: 

■ At the DOS prompt, enter EDLIN 
DISASM . EDL. You will get the message 
“New File.” 

■ Enter 1 1 to start inserting text at line I . 

■ You will see ”1’*’’. Type in the first 
line from Figure 3 and hit Enter. 

■ You will see “2*". Type in the second 
line, pressing Ctrl and hitting Z to enter 
"Z. After you finish typing this line press 
Enter. 

■ Do the same for the remaining three 
lines. 

■ Press ’Z at the start of the next line and 
Enter. 

■ You’ll be back to a ‘prompt. Press E to 
Exit, then press Enter. 

What does this file do? The first line 
eliminates the dash in line 4 of the input. 
The next line replaces RCX in line 2 with U 
100 L . Lines 3 and 4 delete lines 3 and I 
of the source, respectively. And the last 


4R- 

2RCX“Z 100 L 
3D 
ID 
E 


Rgure 3: This EDLIN script creates a DEBUG 
script to disassemble the whole ftle . 
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THE MOST POWERFUL 
ACCOUNTING SYSTEM 


(S' GENERAL LEDGER 
0' ACCOUNTS RECEIVABLE 
0' ACCOUNTS PAYABLE 
IE' INVENTORY 
IE ORDER ENTRY 
E PAYROLL 


More Features Than Any Other 
Accounting System at Any Price!! 


EVER! 


Cougar Mountain has been supplying small and large businesses 
with accounting software since the beginning of the microcom- 
puter age. Its ease of use. flexibility, and user defined accounts 
and reports make Cougar Mountain the perfect choice for even 
the smallest business. Its advanced accounting features, multi- 
company capability and unsurpassed audit trail make it the 
choice of any business of any size. Use any single module, use 
two or more modules as an integrated accounting system, or 
grow into the Cougar Mountain Act 2 Multi-user Accounting 
System. With features matching systems selling for $2,500 and 
more. Cougar Mountain has become the leading accounting 
systems developer. 


GEHERAL LEDGER 

■ Uses preformatted chart of accounts and reports and/or... 

■ Infinitely flexible user defined chart of accounts and reports 

■ Full multi-company capability 

■ Maintains account history for up to 100 years 

■ Provides inquiry into individual accounts on screen or to printer 

ACCOUHTS RECEIVABLE 

■ Includes preformatted statement or... 

■ User may design 9 different statement formats 

■ Retains your current customer numbering system 

■ Sorts reports by customer number, name, zip code, customer type, 
salesperson code or biller code 

■ Instant review of customer’s account on screen or to printer 

■ Prints all accounts receivable reports, collection reports and mail- 
ing labels at any time 

INYEHTORY 

■ User defined stock numbers up to 15 characters 

■ Product descriptions up to 45 characters 

■ Supports FIFO. LIFO. Standard Cost and Weighted Average meth- 
ods of inventory valuation 

■ Prints 12 different inventory reports and worksheets sorted by 
stock number, vendor account, item description, or product type 

■ Allows up to 4 decimal places for cost and price 

ORDER EHTRY/IHVOICIHG 

■ A complete POINT OF SALE processing system 

■ Use as a stand-alone system or as part of the complete integrated 
system 

■ Infinitely flexible sales tax tables, invoices, discounts, pricing and 
sales reports 


■ Shows gross profit per invoice 

■ Automatically updates inventory 

ACCOUNTS PAYABLE 

■ Uses preformatted checks or up to nine user designed check 
formats 

■ Accommodates processing of handwritten checks 

■ Supports automatic invoicing and payment of regular monthly 
obligations 

■ Examines the status of a single vendor on screen or to printer at 
any time 

■ Prepares vendor reports, master lists, payment records, and check 
register reports for up to 5 user designated periods 

PAYROLL 

■ Provides federal, state and local tax tables which may be easily up- 
dated by the user as needed 

■ Allows for up to eighteen pay rates per employee 

■ Prints all required payroll reports 

■ Handles bonus payments, per diem pay. hourly, weekly, contract 
and piece work and every other method of payment 

■ Allows 15 user defined benefits and deductions per employee 

Cougar Mountain offers low cost direct toll free support for the 
ACT 1 series. 

ACT 2 SERIES The multi-user version of the Cougar Mountain 
Accounting System (completely upward compatible) $599.50 

LYNX converts data from other accounting systems into Cougar 
Mountain. Exports data to Lotus 1-2-3. dBASE and any other 
software system that can read ASCII files allowing the user even 
more flexibility in customizing Cougar Mountain Software ... $99.50 

TIMESLIPS 111, the Time and Billing System from North Edge 
Software is completely compatible with Cougar Mountain 

Software $199.95 

($149.95 when purchased with Cougar Mountain Software). 


/IG'PI 

COUGAR 
= MOUNTAIN 

S-O-F-T-W-A-R-E- 


$ 179 “ 

COMPLETE 
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HANSON & CONNORS’ 


PC EXCHANGE 

^□510 


Overnight Software Delivery 

Formerly PC EXPRESS 


1-800-DIAL-PCXl 


'30 DAY 
MONEY BACK 
GUARANTEE 

(That’s 1-800 34Z 5729) 7ZELPLAZA PHONE. (9M)«6-2400 

All prices suE/ect lo cPange. SPAING YALLEY. NY FAX: (91 A) 42e-260<l 

Delivery suliiecl 10 amisbililr. 10977 TELEX: (97962 (SOFT CONN NYKj 







Just one memory module solves supply, capacity 

one megabit technology 


2MB to SMB of hardware EMS memory in a single slot. 


here’s no waiting for this zero wait-state 
expansion memory board. Using one meg- 
abit DIP RAM elements, the JustRAM/ATZ 
is available now! 

The densely populated JustRAM/ATZ packs from 
2MB to SMB of RAM memory in a single AT* slot. 
The low-profile design leaves adjacent slots free. 


disk driver, a disk caching driver, a print spooler, 
diagnostics and other utilities. 

On-board switches allow easy user selection of 
the I/O addresses used for expanded memory 
operation, the starting address for extended 
memory operation, capacity settings and backfill 
options. 



Utilizing true hardware EMS expanded memory, 
the JustRAM/ATZ can outperform software emula 
tion of EMS by 80 to 1. Ask 
before you buy; insist on 
hardware EMS memory. In 
addition to expanded mem- 
ory, JustRAM/ATZ may also 
be configured as extended 
memory, as backfill for con- 
ventional memory, or as a 
combination of the three 
types. 

Standard software de- 
livered with the 
JustRAM/ATZ includes a 
LIM/EMS 4.0 expanded 
memory driver, a RAM 

'*JustRAM. MIcroFrame ar>d Connect are trademarks of Monolithic Systems Corporation. 

'AT and PS/2 are trademarks of International Business Machines Corporation. 


JustRAM Hardware EMS Memory 
Outperforms Software Emulation 80 to 1 



A leading manufacturer of computer hardware 
since 1969, MSC also builds MicroFrame 386'“ 
motherboards, Connecf" 
serial port expansion boards 
and other hardware to 
further enhance AT and 
PS/2* performance. 

Call or write today; 

1-800-525-7661 



Comparison based on a test program designed to simulate 
a large database sort. The test was devised and conducted by 
PC Magazine. (See “Expanded Memory Emulators" March 31. 1987.) 


84 Inverness Circle East 
Englewood, CO 80112 USA 
(303) 790-7400 
FAX: (303) 790-7118 
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line saves the changed file and exits. 

To operate this script, give the follow- 
ing command: 

EDLIN DISASH. THP < OISASH.EOL 

EDLIN will change DISASM.TMP. Now 
it will look like this: 

U 100 L 0018 
Q 

Step Three: Now use the modified script 
to tell DEBUG lo disassemble the whole 
program. For easy perusal, direct the out- 
put to a file with the command 

OCBUC FtLCNAKB.COK < DISASH. TKP > PILSMAKE .I.ST 

Now you wait — DEBUG isn’t a fa.st disas- 


Flgure 4: DISASM.BAT creates a .IST file for a . 


sembler. The .LST file will be 15 to 20 
times as large as the input .COM file. 

DISASM.BAT (Figure 4) combines 
the techniques detailed above. It assumes 
that DEBUG and EDLIN are available on 
your path and that DISASM.SCR and 
DISASM.EDL already exist. Pass it a file- 
name without an extension, and it creates a 
.LST file for that filename. For example, 

DISASM FORMAT 

would produce FORMAT.LST. 

The file produced by the method above 
will be much larger than the program file. 
The .LST file for FORMAT.COM will 
barely fil on a floppy disk. So be sure you 


,COM file without its extension. 


use this technique on small utilities only! 

The U command attempts to Unassem- 
ble everything, even data. For example, a 
long stretch of 0 bytes will unassemble to a 
series of spurious ADD [ BX+SI ]. AL op- 
erations. Worse, the first few proper in- 
structions after a data area may be “out of 
sync" and generate the wrong commands. 
DEBUG is not a perfect disassembler, but 
you don’t have to pay for it. 


Share Your Secrets 

Reveal your latest DOS and sy.stems dis- 
coveries through User-to-User, and we’ll 
pay you $50 or more for any submissions 
we print, plus an e.xtra $25 if you submit 
your letter on a disk. If you send a disk, 
please include a printout. Mail your contri- 
butions to User-to-User, PC Magazine, 
One Park Avenue, New York, NY 

10016. Ke 


DEBUG %l.COM < DISASM.SCR > DISASM.TMP 
EDLIN DISASM.TMP < DISASM.EDL 

DEBUG %l.COM < DISASM.TMP | FIND " : ” > %1.LST 
DEL DISASM.TMP 




Point-And-Shoot 

PC-FULLBAK 


Hard-Disk Backup Easy as 
Shooting Fish in a Barrel! 

mEsnjyiE 

Dim^coiip 

RO. Box 1711, Austin, TX 78767 Telephone: (512) 328-1041 

antf 0Sr2 are Iradeniarks ol Iniernational Business Machines. Inc 


N PW I PoInt-And-Shoot PC-FullBak 

11 Lll ! is now available for your OS/2 system. 
CAPTI Point-And-Shoot PC-FullBak Is the fastest 
IHO I ! backup utility- period! Run it on your IBM 
PC, XT, AT, or PS/2 30, 50, 60, 80 or true hardware 
compatible at up to 20 mhz! 

QIMpi PI Just use the light-bar menu to select 
U 1 1 VI r LL ! and mark the directories, subdirecto- 
ries, and individual files you want to back up! Back up 
data all over your hard-disk with a single command! 

PPI I API PI Point-And-Shoot PC-FullBak keeps 
IiLIJHDLL! your data safe-but don't take our 
word for it: "The product has never failed to give me a 
reliable REST0RE.’’-Jim Seymour, Micro Business 

A DADnAIMI With Point-And-Shoot 
H DHliUHIIi! PC-FullBak, you’ll never have 
to talk about the data that got away. And at onty $129.95, 
it’s a bargain! Available at quality software retailers or 
from us at: (512) 328-1041. Your satisfaction is guaran- 
teed - or we’ll refund your money! And that's no fish story. 


AWARD-WINNING 

SDFIWARE! 

The award-winning family of 
products from Westlake Data 
Corp. has received 
U ■ PC Magazine's 

Editor's Choice Award 
and has been 
nutcL 1 nominated for 
PC Magazine's Technical 
Excellence Award. 


CIRCLE 485 ON READER SERVICE CARD 

PC MAGAZINE ■ J A N U A R Y 3 I. I 9 8 9 
283 





Intelligent Micro Systems 

1633 Babcock, Suite 424 
San Antonio, Texas 78229 



GREAT BUYSON AT XT ADD-ONS 


* * A SOFTWARE SPECIAl ** * 


IMS-286/12MHZ 

Base System 

• 80286 processor running • 200-watt power supply 

at 12MHz, zero wait stales, • Enhanced. 101-key keybtiard 
switch-selectable to 6MHz • Illustrated installation and 

• 1MB RAM operations manual 

• 1.2MB diskette drive • Gock/calendar with battery' 

• Dual diskette drive/ backup 

fixed disk controller 

Base system w'ith monographic card and monitor $1275 

• With 40MB Seagate' (28ms) $1695 

• With TOMB MiniScribe* (28ms) $1925 

EGA and VGA upgrades available; call for details. 

IMS-286/lOMHz <i,qqc 

Base System 4)9 9 i? 

• 80286 processor running at • 200-watt power supply 

lOMHz, switch-selectable to • Enhanced, 101-key keyboard 
6MHz • niustrated installation and 

• 512KB RAM operations manual 

• 1.2MB diskette drive • Gock/calendar wth battery 

• Dual diskette drive/ backup 

fixed disk controller 

Base system with monographic card and monitor $1 125 

• With 40MB Seagate (28ms) $1545 

• With TOMB MiniScribe (28ms) $1775 

EGA and VGA upgrades available; call for details. 



IMS-88/lOMHz (tcoc 

Base System 

• 8088 processor running at • Diskette drive controller 

lOMHz, switch-selectable to • 150-watt power supply 
4.77MHz • Enhanced, 101-key keyboard 

• 640KB RAM • Illustrated installation and 

• 360KB diskette drive operations manual 

Base system with monographic card and monitor $725 

• with 20MB MiniScribe (65ms) $985 

• With 4()MB MiniScribe (61ms) $1095 

EGA and VGA upgrades available; call for details. 


I/O Boards 
For AT*: serial and 
parallel ports 
iReg.S59) $49 

R)rXT*: senal, parallel, 
and game port.s . . . $65 


Diskette Drives 
360KB or 1.2MB diskette 
drive to enhance your 
system, 

360KB . $99 

1.2MB $109 


Multifunction 

Cards 

Rir AT; 0KB expandable 
to 1.5MB. serial and 
parallel ports . . $99 

R.rXT: 384KB; serial, 
parallel, game ports, and 
clock'calendar with 
battery backup . . . $199 


Math Coprocessors 
8(1287-8 math 


copixKcssor . 
80287-10 math 


$259 

$299 


1200 Baud 
Internal Modem 

With communications 
software $69 


Mice 

Logitech* Senal Mouse: 
programmable, three 

buttons $79 

Microstift* Bus Mouse 
mechanical mouse 
includes bus interface . $1 19 


Crosstalk XVI' 

by MicroStuf 

Open lint's of communi- 
cation with this extremely 
user-friendly scrftw'are. The 
extensiw pnimpts make it 
eas>' to transmit and receive 
data via wur mtx3em. Sup- 
ports Cnrsstalk. XMODEM. 
X.PC, Send Capture, and 
KtTmit protocols. 

$103 




Don't worry that your well-meaning friends 
and relatives never found your wish list and 
somehow confused you with a tie fanatic— or 
worse, a Mac maniac. "No matter how good 
the intentions, folks just always seem to end 
up in the return lines after the holidays," 
surmises T.W. 

"Thai's why IMS makes it easy for you to 
reconcile receivables with desirables," con- 
tinues T.W. Our low prices are gentle on 
already over-taxed wallets, and our fast free 
delivery is better than reindeer h(X)ves— 
there’s less vs'ear and tear to your roof!" 

So, lose those after-yule blues with a quick 
toll-free call to the auxiliary North Pi^le just 
south of Dixie, and ring in the new year by 
ringing up 800-777-7757 





Artuxfrk 


INTELLIGENT BUYERS shop for superior products and superior 
value. All of our products come with a one-year limited warranty, 
one year of technical phone support, and a 30-day money-back 
guarantee (does not include freight). We do not charge you for 
UPS ground shipping within the continental United State.s, or 
for buying with your credit card. Intelligent Micro Systems is 
The Intelligent Choice. 

Prices suhjed to change. St^awrets non-refnndable. AZ, CO. FL, GA, KS. MO, 
and TX residetifs, please add appropriate local sales tax. 
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To Order 
Call Toll-Free: 

800-777-7757 

Mon.-Fri. 8 a.m.-9 p.m. CST 
Sat. 9a.m.-5 p.m. CST 

For Customer Support: 
800 - 288-2123 

Mon.-Fri. 8a.m.-7 p.m. CST 






“Carbon 
Copy Plus 
puts our 
LAN on 
tile road!” 


ik 


Steve Curcuru 
WNEV TV -Channel 7 
Boston, MA 


Carbon Copy Plus doubles your productivity— just ask our users 


“When you have to keep a TV station 
up-and-running around the clock, you 
need as much help as possible. That's 
why we built an extensive LAN with 
more than 60 active nodes. And that’s 
also why we rely on Carbon Copy Plus ! 

“With Carbon Copy Plus, our 
reporters, producers and engineers can 
use ordinary phone lines to access the 
LAN— wherever they are. So it’s almost 
as easy to log-in from across the country 
as it is from the next office. And if I’m 
home at night and there’s a network 
problem, I simply use Carbon Copy Plus 
to remotely access the network and 
locate the problem. In fact, we’ve found 
that roughly 90% of network problems 
can be remotely solved using Carbon 
Copy Plus.” 


Remote Control Puts You In Control ! 

Like Steve Curcuru and the rest of the 
team at WNEV, you’ll find Carbon Copy 
Plus is the ideal product for remote LAN 
access. But even if you don’t have a 
LAN, Carbon Copy Plus is ideal for shar- 
ing a DOS application with a distant 
user, giving a remote product 
demonstration or just running programs 
located on your office PC from home. 

Join the Crowd! 

Find out why Carbon Copy Plus 
is the leader in remote control soft- 
ware. Call us today and join 
thousands of satisfied users like 
Steve Curcuru. You’ll be in good 
company ! 


Carbon 
Cam/i 


A aepifile Caibon C/apf Phti is requind Ibr each location . 
Cartion Copy Pha is a ttademark of Meridian ’Tbctinology. 
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Power user 



Speed up line drawing with macros written in Microsoft Word 4 .0; control automatic footnote 
numbering in Microsoft Word; discover the power ofWordPeifect 5.0 macro programming. 


Accessing the new power of 
WordPerfect 5.0 macro 
programming 

The cryptic Appendix in the WordPer- 
fect, Version 5.0, manual hints that mac- 
ros have been given considerably more 
power. Version 5.0 macros have, in fact, 
acquired many of the features of a true pro- 
gramming language: subroutines, condi- 
tional branching, GOTO statements, and 
even exception handlers. 

The new features of WordPerfect 5.0 
can at first seem overwhelming, so I’ve 
provided a simple macro to get you started. 
You should refer to the “Advanced Mac- 
ros” appendix for a detailed description of 
the macro commands used below. 

This sample macro finds all underlined 
text and converts it to bold (UTOB). It will 
use the new macro commands to create a 
loop that repeats to find all underline 
codes. In WordPerfect 4.2 you’d have 
needed a self-calling macro, but in Version 
5.0 you just use {LABEL} and {GO}. 

First, let’s enter as much of the macro 
as possible in standard keystroke-record- 
ing mode, as shown in Figure 1(a). Note 
that when you start to define a macro, you 
get a chance to enter whatever description 
you like. 

To enter the advanced macro com- 
mands, you must be in the macro editor. 
Hit Ctrl-FlO and supply the name UTOB 
again. Choose option 2, Edit, and in the 
macro-editing screen choose option 2, Edit 
Action. The macro you now enter should 
look like Figure 1(b). At this point you can 
insert text into the macro, add WordPer- 

P C 


feet command keys, or insert advanced 
macro commands. 

The macro recorded up to this point will 
find the first underline and bold it. We 
need a loop so that it will find all the under- 
lines. Position your cursor just after 

{ Home ) { Home } { Home } {Up} 

and press Ctrl-PgUp. (In the macro editor, 
the Ctrl-PgUp key always brings up the 


menu of advanced cotiunands.) Press L to 
jump to commands beginning with L and 
highlight LABEL. Then hit Enter to insert 
a {LABEL} command in your macro. The 
label needs a name, so type in loop'. 
Don’t omit the tilde ( ') at the end. 

Now move to the very end of the mac- 
ro. Bring up the macro menu with Ctrl- 
PgUp, highlight GO, and press Enter. 
You’ll get a {CK)} command in your mac- 


la) 

<Ctrl-F10> Begin nacro def 

UTOB<CR> Call it UtOB 

<HoinexHoaiexHQinexUp> To top of document Jsefore any codee 

<f2xf8xf 2> Search for begin Underline ((UNO)) 

<Alt-F4> BlocJc on 

<F2x?8xFexLeftxBKSXF2> Search for end underline ([und]) 
<F6> Bold the bloc)r 

<l,eftxBKS>y Delete the underline 

<ctrl-F10> End macro def 


(b) 

{DISPLAY OFF) {Home} {Home} {Home} {Up} (Search) {Underline} {Search) 

(Bloc ]c} (Search) {Underline} {Underline} {Laft}{Baclc8paca} {Search} {Bold} 
{Left} {Baclc8pace}y 


to 

(DISPLAY OFF) 

(OH NOT FOUND) {ItETUiai}" 

(Home) {Home} {Home} (Up) 

(LABEL) loop" 

(Search) (Underline) (Search) 

(Block) (Search) (Underline) (Underline) (Left) (Backspace) (Search) 
(Bold) 

(Left) (BackBpace)y 
(GO) loop" 


Figure 1 : A WordPerfect 5.0 macro that replaces all underlining codes with boldface, (a} This 
portion of the macro is identical to what you would type in using WordPerfect 4.2.(biThisis what 
you will see when you first enter the macro editor. ( c) After adding the advanced macro 
commands, format your macro so it looks like this. 
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For great presentations use 
Avery Overhead Transparencies 
for Laser Printers. Sheets feed 
automatically from the paper 
tray of your HR'" Apple,'" or 
other popular laser printer. 


Avery Overhead Transparen- 
cies for Laser Printers (Product 
#'s 5182&5282) and Avery’s 
complete line of Laser Printer 
Labels are available wherever 
computer and office supplies 
are sold. Or call 
1-800-S35-3232 
ext. 30 for a free 
sample pack 
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ro. Type in loop-. When the macro 
reaches this point, it will go back to the la- 
bel loop. 

There’s just one remaining problem. 
How does the loop ever end? Go back to 
the very start of the macro. Just after the 
{DISPLAY OFF} code. Use Ctrl-PgUp 
once again, this time to get an {ON NOT 
FOUND} command from the macro 
menu. When it no longer finds any under- 
lines, the macro has finished, so it can Just 
return. Select {RETURN} from the macro 
command menu, and follow it with a tilde. 

At this point your macro is admittedly 
rather difficult to read. You can reformat 
it, however, without changing its effect. 
Tty putting it into the form shown in Fig- 
ure i(c). Just put your cursor at the posi- 
tion that's going to start a new line and hit 
Enter. Congratulations! You’ve created a 
macro with WordPerfect 5.0’s advanced 
features. Hit F7 twice to exit the macro 
editor and try out your macro. 

For additional practice you may want to 
create the inverse macro BOTU (bold to 
underline). Just copy UTOB.WPM to BO- 
TU. WPM and bring up BOTU in the mac- 
ro editor. Replace occurrences of {Under- 
line} with {Bold} and vice versa, using the 
Del key to delete the old code and F6 or F8 
to insert the new. — Neil J. Rubenking 


Productivity Tip 

Microsoft Word lets you transpose words 
with the mouse, but it’s usually faster to re- 
type than to reach for the mouse. Here’s a 
useful macro that will do the Job from the 
keyboard: 

<f8><del><f7><ins> 

Type this in and copy it to Transpose 
*<Ctrl T>W. To use it, place the cursor 
anywhere on the second word to trans- 
pose, and hit <Ctrl-T>W. 


Speed up line drawing in Microsoft 
Word 4.0, and change drawing 
characters on the fly 

Figure 2 shows three macros that simplify 
the task of drawing lines in Microsoft 
Word 4.0. The first macro, DRAW, sets 
the screen display options for line drawing 
by turning off the paragraph marker, tabs, 
and other visible format characters that 
may interfere with screen readability for 
drawing. It then prompts you to choose the 
line-draw or shading character to use, and 
puts you into Line Draw mode. 

To change drawing characters, you 
must first leave Line Draw mode by hitting 
Esc twice or typing Ctrl-F5. You can then 
reinvoke DRAW to pick the new charac- 
ter. DRAW is fast in the text mode, but it 
takes up to 3 seconds in graphics mode. If 
you can do the Job satisfactorily in text 
mode, stay there. 

UNDRAW is similar to DRAW, ex- 
cept that it uses the space character for 
drawing. This lets you use the cursor keys 
to erase errors — in text or line 
drawing — by drawing over them with a 
space character. 

Finally, RESTORE resets the screen 
options to Complete, so that Word will 
once again show the paragraph markers, 
tabs, and so on. — Rick Lindquist; Dublin, 
Virginia 

Anyone who does much line drawing will 
greatly appreciate this macro trio — 
particularly DRAW. Note that if you nor- 
mally use Word with visible options set to 
“none,” you won’t need the RESTORE 
macro. Similarly, if you normally use visi- 
ble options set to “partial,” you’ll need to 
adjust the macro accordingly. 

On my tests, using an 8-MHz AT with 
an EGA, DRAW responded substantially 
faster than Mr. Lindquist indicates. How- 


DRAH 

<esc>an<leftxupxfl>«pauae BIGHLIGHT LINE DRAW OR HATCHING CHAR AND BIT 
RETUBH»<ent»rxctrl f5> 

UNDRAW 

<e«c>on<l«ftxupxspacsxont«rxetrX f 5> 

RESTORE 

<eflc>oc<ent«r> 


Figure 2: A trio of macros that speed up line drawing in Word 4.0. 
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ever, if speed is a problem, simply change 
the DRAW macro to 

<e8C>on<down 2>t<down 2><right 2><fl> 
wpause HIGHLIGHT LINE DRAW OR 
HATCHING CHAR AND HIT RETURNh 
<enterxctrl f5> 

This will set Word for text mode as part of 
the macro. You will then probably want to 
reset it for graphics in the RESTORE ma- 
cro. — M. David Slone 


Using merge print to control 
automatic continuous footnote 
numbering in Word 

The suggestion of D. A. Johns and M. Da- 
vid Stone’s response (May 17, 1988) 
about controlling automatic footnote num- 
bering in Microsoft Word both ignore a 
much simpler solution. If you create a 
main document that consists of nothing but 
Include statements and you limit any divi- 
sion-based formatting to the main docu- 
ment, footnotes will automatically number 
continuously without any special effort. 
The main document should take the form 

winclude c ; \path\f ilel .doc» 
«include c ; \path\file2 .doo) 

The chevrons (guillemets) are produced by 
typing Ctrl-| for the left side and Ctrl-] for 
the right side. 

Once you have created the main docu- 
ment with an Include statement for each in- 
dividual file, choose the Print Merge Print- 
er command, and Word will merge the 
individual files to the printer. (Alternative- 
ly, you could choose the Print Merge Doc- 
ument command, and Word will merge the 
files to a file.) In either case. Word will 
automatically number your footnotes se- 
quentially. — Eric J. Bidstrup; Bellevue, 
Washington 

Using the Include statement to merge 
multiple files is certainly the preferred ap- 
proach where applicable. Unfortunately, it 
won’t always work. It’s limited to the sim- 
plest case, where the entire document can 
be defined in Word as a single division 
(though it may be broken into any number 
of files). D. A. Johns’s solution was aimed 
at the less usual but still common case 
where you are forced to define multiple 
divisions — as, for example, to change the 


number of columns per page. As Johns 
correctly stated, whenever Word begins a 
new division, it starts counting at 1 again, 
and if you want continuously numbered 
footnotes, you need some way around this 
reset. 

There arc also times when you may not 
want to use a master file of Include com- 
mands for other reasons. For example, if 
you want to print the revised page 350 of a 
400-page manuscript, you may not want to 
wait while Word formats the first 349 
pages ( I minute 59 seconds on an 8-MHz 
AT). Or you may have trouble matching 
the sequentially numbered footnotes in 
your printed manuscript to the footnotes 
that start with 1 within each file. 

Finally, for those who use style sheets, 
be aware that if you use the Include state- 
ment in a master file, the style sheet at- 
tached to the master file will override any 
style sheets attached to individual files. To 
avoid unpleasant surprises when printing a 
multifile document, be certain that you 
have used the same style sheet for all of the 
files. — M. David Stone 


Productivity Tip 

When creating a dBASE III index to store 
on a floppy, it’s faster to create the index 
on your hard drive and use DOS to copy it 
than to create the index directly on the 
floppy in one step. This is tme in Clipper 
and FoxBASE, too. 

The reason is that dBASE reads and 
writes in 512-byte sectors, while DOS’s 
COPY reads and writes the complete file 
all at once. The same applies to dBASE's 
COPY FILE. It’s a snail compared with 
DOS’s COPY. 


Share Your Power 

Tell fellow users about your latest techni- 
cal tips for hardware and software applica- 
tions (other than spreadsheets, networks, 
languages, or DOS) through Power User, 
and we’ll pay you $50 or more for your 
trouble, plus an extra $25 if you submit 
your letter on a disk. If you send a disk, 
please include a printout. Mail your contri- 
butions to Power User, PC Magazine, One 
Park Avenue, New York, NY 10016. 


Don’t buy 
a‘‘sniart” 
modem 
IholcoiA 
talk! 

Watson is the real 
“smart” modem: it gives 
you auto-answer, voice 
mail, speed dial, data- 
base access. Plus a full- 
featured 2400-baud 
mtxlem. Over 25,000 
Watsons have been sold. 
Voice quality is amaz- 
ingly life-like, and an 
optional programmer’s 
kit lets you build appli- 
cations. For a phone 
demo, dial 1 ( 800 ) 
6-WATSON (in Mass., 
(508) 651-2186). Tb order, 
call 1 ( 800 ) 533-6120 
(in Mass.(508) 65S6066). 


oAOO baud *299 


mqdemwjus 

VOICEMAIL J 

Watsorf 

Natural Microsystems Corporation 
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First, CD-ROM was born. 
Now, it’s about to grow up. 




IF-? 





NEC 




fOkmt 


fl'Kjoei 


<1 






You’re looking at the new CD-ROM reader from NEC. While it is one of the most advanced 

> 

products of its kind, it is just one small part of our commitment to help CD-ROM technology 
grow to its full potential. A commitment that includes the development of not only hardware, 
but software, educational materials for end-users, and training programs for sales personnel. 

The fact is, we’re determined to do the same thing in the CD-ROM category that we’ve 
done in so many other categories: make it big. For literature, call 1-800-826-2255. For technical 
details, call NEC Home Electronics (USA) Inc. at 1-312-860-9500 EXT. 4262. 


Computers and Communications QldSS NEC Home Eiectronks (USA) Inc. 
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Input long data items simply in BASIC; locate the amount of space used by files in C; use 
QuickBASIC to define data types and declarations; update the date and time of files in C. 


Using Microsoft’s QuickBASIC to 
explicitly define data types and 
declarations 

One of the nice features of QuickBASIC 
4.0 is the ability to explicitly specify vari- 
able types. The syntax is 

declare variablename AS type 

where in place of declare you can substi- 
tute either DIM, COMMON, REDIM, 
SHARED, or STATIC; and where type 
can be either INTEGER, LONG, SIN- 
GLE, DOUBLE, STRING, or a user-de- 
fined type. 

Unfortunately, this syntax does not 
work as you might expect — or at least not 
as I expected. For example, DIM X, Y AS 
STRING does not declare X and Y to be 
string variables — it only establishes Y as 
such. Similarly, COMMON SHARED I, J 
AS INTEGER declares only J to be an in- 
teger. 

In order to declare more than one vari- 
able at a time in QuickBASIC 4.0, you 
must state the type explicitly for each vari- 
able such as DIM X AS STRING, Y AS 
STRING . — Gordon S. Buck; Baton 
Rouge, Louisiana 

Microsoft has done an admirable job in 
producing the QuickBASIC 4.0 documen- 
tation, but there are a number of areas that 
could be clearer. One notable omission is 
an explanation of how fixed-length strings 
,are declared when passed to functions and 
subprograms. 

Using the new syntax, one might as- 


sume a subprogram could be written to ex- 
pect a fixed-length string to be as follows: 

SUB SubName (X AS STRING * 10) 

However (as you might expect), this 
doesn’t work, and no guidance is given in 
the manuals beyond saying that you can’t 
do it. In this case, it is important to under- 
stand that whenever a fixed-length string is 
passed to a subprogram or procedure (in- 
cluding those written in other languages), 
BASIC first creates a COPY of the data in 
a conventional string and then passes that 
instead. When the subprogram finishes, 
BASIC copies the data back into the origi- 
nal fixed-length string. 

Passing fixed-length arrays is another 
matter entirely, however. To do this, you 
must declare the array to be a user-defined 
TYPE, and then refer to the type in the 
subprogram. The program listing TYPE 
.BAS in Figure 1 below demonstrates 
this . — Ethan Winer 


A TOUCH utility in C that can 
update or change the date and time 
of an existing file 

When I received a TOUCH program 
written in C from Todd Lindberg, I 
thought, “Too bad. Michael Mefford’s 
TOUCH.COM was just published in the 
Utilities column (PC Magazine, April 12, 
1988).’’ But on second thought, I realized 
that this program would make a good ex- 
ample. A useful utility, it requires about 
150 lines of C source code (Figure 2), 
compared with 500 to 600 lines of assem- 
bler code. And while the .EXE file it cre- 
ates is much larger than its .COM file 
counterpart, it’s still fast and even more 
useful. Size isn’t as critical as speed and 
ease of modification with a utility like 
TOUCH. 

This C version of TOUCH can update 
or change the date and time of an existing 


TYPE FLen 

Stuff AS STRING * 11 
END TYPE 

DECLARE SUB FLSub (Parain( ) AS FLen) 
DIM A(100) AS FLen 

A(89). stuff = "Testing #89" 

CALL FLSub (A( ) ) 

SUB FLSub ( Array () AS FLen) 

PRINT Array (89) .Stuff 
END SUB 


Figure 1 : An example showing how to pass a fixed-length string array to a subprogram. 
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file. Alternatively, it can create a new file 
with any date/time stamp. It’s extremely 
helpful when used with MAKE (a topic 
well covered by Mefford in his article). 

1 added the same command-line argu- 
ments as Mefford’s utility to Mr. Lind- 
berg’s program, so you can pass it a specif- 
ic date and time. The order of the 
arguments differs somewhat, however. 
The syntax is 

TOUCH [/Dmm/dd/yy] [/Thhsmmtss] filespec 

Since Mr. Lindberg designed the pro- 
gram to “touch” a list of files, wildcards 
included, it was easier to place the date and 
time switches first, with the filename argu- 
ments after them. 


The wildcards are handled by the Mi- 
crosoft C wildcard expansion function 
_setargv( ), which is contained in 
SETARGV.OBJ. This function expands 
the arguments in the command tail, setting 
up argc (the argument counter) and argv 
(the array of argument pointers) for your 
program. Link this module into the pro- 
gram by invoking the compiler with 

CL TOUCH. C SETARGV /LINK /M^E 

The /NOE option instructs the linker to ig- 
nore extendi dictionaries. 

Ordinarily, if the linker decides that 
function A depends on function B, it 
makes a second pass through the library to 
find function B’s code. This slows down 


the link time. The extended dictionary, 
however, tells the linker this information 
up front, so when it loads function A, it 
looks at the dictionary, sees that function B 
is required, and loads it right then, avoid- 
ing the second pass. Extended dictionaries 
are one of the reasons why the link time 
improved so dramatically with the release 
of the 5.0 compiler. 

But the linker gets confused if one of 
the modules you’re linking (such as 
SETARGV.OBJ) includes a redefinition 
of a standard library function (such as 
_setargv( )). So using /NOE overrides 
the extended dictionary searches — a slow- 
er link, but the confusion is avoided. 

If you want your programs to always 


/• 

printf (*\ntoucht Bad tiaa arguaant changing %s", argali]); 

Tot Mtc S.f/Ouiekct el touch. c aatargv /link /mob 


•/ 

oaaa BNTXLBt 

t iDelttda<atdio . h> 

printf (•\ntoucbt Too aany opan filaa (cback FILBS* in C(MIFIG.8T8)*'); 

tiDcloda<ctypa . b> 

axit(i); 

•ioclada<atdl ib . b> 

oaaa BMOCMTt 

liocluda<atrin 9 .h> 

/• if fila doaan't axiat, craata it */ 

f ioe lxida< t iJM . h > 

if((bdl • opan(arga(i], (0 tfXOMLT ) 0 CBSAT),* XWMZTB)) •• -1) 

f inc lada<ar mo . b > 

printf (*\nto«tebi Unabla To craata %a*,argv[iT); 

liDcluda<fentl . b> 

alaa 

f inc luda< ay a \ut iaa . h> 

< 

iinoluda<aya\typaB . b> 

eloaa(bdl) ; 

f inc lada<8y a \ atat . h> 

oontinua; 

• ifndaf BRltOR 

braakf 

fdafina BmoR -1 

} 

•andif 

) 



■ain ( ar^o , argv) 

) 

int arpct 

axit(f); /• aat arrorlaval to • •/ 

char ••argai 

) 

^ int i, bdli 

/• 

char •data ■ MULL,*tiM ■ null; 

• Ibla fuoctloa pLaeaa data and tiaa Taluaa in tba dataatr and tiaantr 

atruet utiabuf datatiMa, •tptr; 

* pointara into a ta atructura, oaarriding tba currant tiaa. 

axtam int armo; 

• / 


eomrart data tiaa(atnict utiabof •datatiaaa, char *dataatr, char •tiaaatr) 

if^argc < 2) /• if no filanaMa paaaad, print uaa 9 a Hiaaaa 9 a •/ 

( 

{ 

atruet ta *carraat tiaa; 

printf (*\nDaa9ai touch (/Oaaa/dd/yy /ThhtBBitaa) <filonaiDa> (filanaoa. . . ]*) ; 


axit(l); /• aat arrorlaval to 1 •/ 

tiaa((tiBa t •)tdatatiaaa->aodtiae); /• gat currant tiaa •/ 

> 

eurrant^tiaa > loealtiaa(idatatiaaa->Bodtiaa); /• gat pointar to it •/ 

/• procaaa any awitcbaa, only allovad in ar 9 v{l] and ar 9 V( 2 |«/ 

if(dataatr) /• if data paaaad, put it into plaoa •/ 

fer( i " 1; i < 3; i-M-) 

currant tlao»>ta aon ■ (gat data tiaa(4dataatr) - t); 

if (ar9Tli] (*] */*) /* alaab found? •/ 

currant tiaa«>ta aday ■ gat data tiaa(Adata8tr) ; 

if(touppar(ar 9 ali)(l)) — *d*) /• if Data atrin9 •/ 

if ((currant tiaa->ta_yaar • gat 3ata tiaa(4dataatr) ) > 19fB) 

data ■ 4ar9V[i)(2]; 

currant tlaa->ta_yaar 19fl; 

alaa lf(touppar(ar9ati|Il)) — 'T') /• if Tiaa atrin 9 •/ 

) 

tiM ■ tar 9 v{i]( 2 |; 



if(tiaoatr) /• if tiaa paaaad, put into placa •/ 

/• if data or tiaa avitch aat, aat ptr to tioaa atructura •/ 

( 


currant tiaa«>ta hour • gat data tiaa(4tiaaatr); 

if (data 1 1 tiaa) 

currant tlaa->ta ain • gat 3ata Tiaa(4tiaaatr) ; 

i 

currant tiaa>>ta aac • gat data tiM(4tiaaatr); 

conaart data tiaafadatatima, data, tiaa); 

) “ * 

tptr • &data¥laaa; 


) 

datatiaaa->aodtiaa ■ aktiaa( currant tiaa); /• placa in tiaa t •/ 

alaa 

) 

tptr • (atruet utia^f •)NUU«; /• alaa to MULL •/ 


/• inoraaant ar 9 v and dacraaant ar 9 c 

• Tbia function takaa a poiatar to a data or tiaa pointar, gata tha 

if altbar data or tiaa switchaa ara on •/ 

• naxt piaca of tba data or tiaa atring and ratuma it aa an intagar 

if (data) 

• aalua. It adaaneaa tba data or tiaa pointar to point to tba naxt 

( 

• piaca arailabla. 

ar9rf+; 

•/ 

ar9e— ; 

int gat data tiaa(obar •*ptr) 

If(tiM) 

char phraaa(15); 

< 

char *pt 

argr*^; 


ar 90 — ; 

8trepy(pbraaa,*ptr); /• copy tba currant atring •/ 

> 

/• proeaaa aacb filanaaw paaaad */ 

if(p • atrcbr(phraaa, */' } ) /•,flnd naxt aaparator and aat to mull •/ 

for( 1 • 1| 1 < argc; ) 

alaa if(p ■ atrcbr(phraaa, * i * ) ) 

if(otiaa(ar 9 v(i),tptr) ««• BMROR) /• unabla to updata tba tiaa •/ 

•p • MULL; 


•wltch(«rrxM) 
C«S« SACCBSl 


/* print appropriat* arror MtaaQ# •/ 


printf("\Dtoucht Diractory or Raad->only filat %a*,ar9vrl] >; 
br< 


braak) 
caaa SXNVALt 


(*ptr) otrlan<phraaa)i 


/* adraoea poiatar to naxt conpenant •/ 


if(**ptr *1* II ••ptr /• If a aaparator, aoaa pant It •/ 


ratora atoi<phraaa)f 


/• ratom tba currant coaiponant 


Rgure 2: This C program can update or change the date and time of an existing file. 
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expand the wildcards in the command tail, 
you can add SETARGV.OBJ to your li- 
brary permanently with the LIB program. 
To do this, use the following commands: 

LIB inLIBCE -_SETARGV, , 

LIB IIILIBCE +SETARGV, , 

Replace the model placeholder m with S, 
C, M, L, or H, depending on what memo- 
ry model you’re using (small, compact, 
medium, large, or huge). While this 
change will make your programs slightly 
larger, command-line wildcards will al- 
ways be expanded. 

The Micrsoft runtime library provides a 
number of facilities for manipulating dates 
and times, but the utime ( ) function can 
set the date and time of a file (including 
opening and closing the file) in one fell 
swoop. The date and time of the filename 
passed to it are set to the value stored in a 
structure type called UTIMBUF, which 
consists of two long ints or TIME_T types. 
Only one of these is used on DOS sys- 
tems — the other is for Unix compatibility. 

The real work of setting up the date and 


time is done in convert-date- 
time ( ) , which breaks down the compo- 
nents of the command-line date/time 
strings and uses them to override the cur- 
rent system time (if either is omitted, the 
components are left set to the system 
time). The time ( ) function sets the mod- 
time member of the UTIMBUF structure to 
the system time, and the localtime( ) 
function returns the address of an internal 
static buffer containing the time in the 
form of a TM structure. The TM structure 
contains members corresponding to the in- 
dividual date/time components: month, 
day, year, etc. Then, the mktime ( ) func- 
tion converts the resulting value of the TM 
structure back to a long int at the end of 
convert-date-time ( ). 

To get and set the values of these com- 
ponents, I wrote the get-date-time( ) 
function to retrieve the next component 
from the string and return it in integer 
form. Note that it uses double indirection, 
so that the pointer whose address is passed 
is always ready to access the next compo- 
nent of the string . — Richard Hale Shaw 


Regain a Turbo Pascal 3.0 feature 
that got lost in Versions 4.0 and 5.0 

If you’ve written a program with several 
numeric inputs, and it loops to allow recal- 
culating with new inputs, it’s convenient 
to hit Enter for those inputs that don’t need 
to change. This was possible with Turbo 
Pascal 3.01 but not with 4.0. 

After converting an old 3.01 program 
to 4.0, 1 found it very exasperating having 
to reenter five or six 7-digit numbers. I 
started to do something about it and ended 
up with a series of functions, identical ex- 
cept for the argument type. I named the 
functions Realin, Intln, Wordin, Longint- 
In, Extendedln, and Stringin. In the dem- 
onstration program I use only the Realin 
and Stringin functions. Stringin is the one 
that is slightly different. To get the other 
ones, just change the name of the function 
(don’t forget the assignment line at the end 
of it) and change the type declaration Real, 
wherever it occurs, to the new type. 

The program DEFAULT. PAS, shown 


PROGRAM DttfaultDemo; 

ReadLn(Newin) ; 

(*by Knut Fog*lqviat, Molndal, Sweden.*) 

IF Newin * ' ' THEN 
stringin Temp 

VAR 

ELSE 

Length, width. Height, Volume t Real; 

Stringin Newin; 

Unitstring : STRING; 

END; 

FUNCTION Realin (Default t Real) t Real; 

BEGIN 

(•Input Real number, return Default if 

(* Here initial default values are assigned to 

user juat preaaed Enter. Can eaaily 

the variables used in the example, which just 

be modified to uae a different numeric 

computes the volume of a box.*) 

type, e.g. Extended, Double etc*) 

Length 106.0116441; 

VAR 

Width t- 61.02108761; 

Newin : STRING; 

Height 9.072974990; 

Stat : Integer; 

Unitstring i* 'centimeter'; 

Temp X Real; 

REPEAT 

BEGIN 

Write (' Length of box * ', Length:15s5, ' '); 

REPEAT 

Write (Unitstring, New length >■ '); 

Temp Default; 

Length Realln(Length) ; 

Stat 0; 


ReadLn ( Newin ) ; 

Write('Width of box ■ ', widthtl5:5, ' '); 

IF Newin <> ' ' THEN 

Write (Unitstring, '. New width > '); 

Val(Mewln, Temp, Stat); 

Width t- Realm (Width ) ; 

IF Stat <> 0 THEN 


BEGIN 

Hrite( 'Height of box ', Height:15s5, ' '); 

Wrlte(#7, 'ErroneouB input, character no '); 
Write ( Stat: 2, write again l '); 

Write (Unitstring, '. New height » '); 

Height t« Realin ( Height ) ; 

END; 

Volume s« Len9th*width*Height; 

UNTIL Stat « 0; 

writeLn; 

Realin Tea^; 

Write('The Volume is ■ VolumetlStS); 

WriteLn(* cubic ', unitstring, 's'); 

WriteLn; 

END; 

FUNCTION Stringin (Default x STRING) x STRING; 


(•Input a String, return Default if user 

write('Unit ■ ', unitstring, ' (end this '); 

juat pressed Enter*) 

write ( 'program with 'end*). New unit ■ '); 

Unitstring strlngln(Unitstring) ; 

VAR Newin, Tea^ x STRING; 

BEGIN 

WriteLn; 

Temp Default; 

UNTIL Unitstring « ' end ' ; 

END. 


Figure 3: /f you just press Enter, the function Realin retains the previous value. 
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IT TAKES GENIUS 
TO MAKE POWER 
PERFORM LIKE THIS 


Miciioas* — $9«S. 


BEAUTY. 

GRACE. 

CLASS 



— the fine art of creating micro- 
computers so powerful you'll 
want to applautf their genius. 
• The people at PC Designs 
engineer high-quality, high- 
performance equipment that is 
leaving the competition flat- 
footed. And their Service and 
Support, including Sorbus* 
maintenance contracts, are 
without equal. • Everything 
done by PC Designs is done 
with class and innovation. Con- 
sider their new GV386PLLIS as 
just one premier example — 
Speed. Expandability, and 
Memory configurations. And a 
price that will leave you room 
for shopping for their other 
options, such as high-powered 
hard disks and printers * 
When you need to take that 
Next Step in computerization, 
call PC Designs. They’re the 
people who know how to make 
power perform. 


PUTTINC3 THE POWER 
IN YOUR HANOB 


• 80266. 10MH2 

• 512K8, zero watt-state 

• t senat. 1 parallel port 

• t iMB or 720KB floppy drive 

• 101-key keyboard 


— $ia»9 . 

• 80286. 12MHz 

• 512K8. zero watt-state 

• 32KB RAM cache 

• 2 serial. 1 parallel port 

• 1 .2MB or 720KB floppy drive 

• 101-key keyboard 

• PCWffcme's Tdiof^Dwee' of Octooet r3. 1987 flainteo n 
IT PC or Capoiaie Snistaciion. Odooer 17. i988 


0V 996/10 PLUS — $9999, * 


• 60366. 16MH2 

• 1M6. zero wait-state 

• 64KB RAM cache 

• 2 serial. 1 parallel port 

• 1 .2MB or 720KB floppy drive 

• WEITEK & 60387 support 

• Up to 16MB of 32 bit memory 

*fCCaRQnwai pending 


•V 996/90 PLU9 — >3799. * 


• 80386. 20MH2 

• 1MB. zero wait-state 
« 64KB RAM cache 

• 2 serial. 1 parallel port 

• 1 2M6 or 720KB floppy drive 

• WEITEK& 80387 support 

• Up to 16MB of 32 Wt memory 

‘rcCoorsQf pPWng 


VIMO 


• Mono card and monitor — S17S. 

• EGA card and monitor — $589. 

• VGA card and NEC MulttSync U - $909 


NAAD DISKS 


• Priam ID45H (45MB. 28MS) - $489. 

• Pham 1062 (70MB, BBMS) - $659. 

• Priam ID130 (160MB. 28MS) - $1425. 

• Maxtor AT140 (140MB. ESDI, 11MS) - $1799, 


^ Sorbus“ 

MOVUL* A B*N Atlantic'Co«np«ny 


HOURS - 6:00-6:00 GST Monday-Friday 
9:00-3:00 CST. Saturday 

CALL US AT - 1-918-251-5550 (tn Oklahoma) 
1-918-251-7067 (fax) 

BBS ON-UNI 24 HRS - 1-918-252-9137 
All prices are subject to change without notice. 


2500 N Hemlock Circle • Broken Arrow, OK 74012 
(onSia. wMionASihE <m) 
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CALL US AT 
1-800-3SS-4S7S 

(outside OUahoma) 





PRODUCTIVITY 


C PROGRAMMER 


LANGUAGES 


in Figure 3, clearly shows how to use the 
functions, so there should be no problem. 
If you run the program you will find that a 
new input will change the default value, 
while by merely pressing the Enter key 
you will leave it unchanged. — Knut Fo- 
gelqvisl: Molndal, Sweden 


Note that as a side benefit, the Realin 
function traps invalid numeric input. It 
beeps, warns of the error, and lets the user 
try again. Any program that takes numeric 
input ought to have at least this much va- 
lidity checking. Otherwise, if a user enters 
the number “ 1 234m567 ” your whole pro- 
gram may crash. 

It would be very nice if the old value ap- 
peared on the input line when you hit the 
Enter key. However, you would need an 
even more sophisticated input routine to do 
that, one that would read each keystroke 
with ReadKey and process it.—NeilJ. Ru- 
benking 


Determining space used by files with 
Microsoft C 


Sometimes, I need to know how many 
bytes are used by a file or group of files. 
This is the opposite of the IX)S DIR com- 
mand, which will display how much space 


is unused. By using the low-level func- 
tions available with the Microsoft 5.0 C 
compiler, I wrote USED.C, shown in Fig- 
ure 4. To execute the program, enter the 
command 


USED fllespec 

where filespec is the file whose size you 
want to determine and can include wild- 
cards. When used on itself, USED will 
print the following result; 

USED.EXE uses 7281 bytes 


— Gary Gruber; Bermuda Dunes, 
fornia 


Cali- 


The _dos_findfirst( ) and _dos_ 
f Indnext ( ) functions in the Microsoft 
C 5.0 and QuickC libraries are a welcome 
addition. Previously, progranuners had to 
purchase libraries or write their own ver- 
sions in assembler, which meant using two 
different sets of Int 2lh calls. There’s an 
additional benefit. By using the functions 
provided by the Microsoft 5.0 compiler, 
your source code will be portable to OS/2. 
This is because all of the _dos_ function 
services have equivalents in the OS/2 C 
compiler library. 

You can also be assured the Microsoft 
functions are written in assembler and are 
probably as fast and as small as you could 


/• used.c 

calculates total bytes occupied by filespec passed on command line 
If no parameter is passed, defaults to 

*/ 


finclude <dos*h> 
tinclude <stdio.h> 


main ( ar gc , ar gv ) 
int argc; 
char *argv[); 

{ 

struct find__t spaceUsedsy; 
long total * 0L; 


if <argc < 2) 

printf ("XnUsaget used <filespec>\n'' ) ; 
exit(l); 

) 


if ( l^dos findfirst(argv{l ] ,_A^NORMAL, ftSpaceUsedBy) ) 
totaX • spaceusedBy .size; 


vhile( l_do8__findnext(CiSpaceU8edBy ) ) 
total 4 -b SpaceusedBy .size; 


prlntf("\n%s uses %ld bytes\n*,argv[l], total); 


Figure 4: Use this C program to determine the space used by a group of files. 
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Fast Talk 
ap! 




Everyone 
claims their 
DBMS is fast 
C programmers 
have proven we 
are the fastest. 




clbJ/ISTA III 

Database Development System 
and 

clb_FILE 

File Manager 


Both feature 

• Fast access to data 

B-tree indexing 
Network model 

• Portability (written in C) 

MS-DOS, UNIX, VMS, 
Macintosh, OS/2, MS 
Windows and more . . . 

• SQL-based interface 

• No Royalties 

• Source Code 


"...economical and flexible" 

-Isabella Me Peak 
PC Magazine, Nm». 15 , 1988 


"... all I would ever ivant for 
database application 
development." 

-Scott Leu'is 

Computer Language. May, 1988 

Don't settle for fast talk. 

Call Raima for proven data 
management tools and other 
C libraries starting at $195.00 


1-800-db-RAIMA 

(that's 1-800-327-2462) 




AIMA" 


CORPORATION 


'Q4SI4MhPUarS£. BrUrvuv. WA •MTUSA U0bi747-5$7t) 
FAX <mb)747-1«9tTruft I214)m-5ni International Numben 
UK (0W2»W»|y C-ftiunv 07IJD/5244 France (D47 72 77 77 
SwiUerUrKl 0172904 10 Benelux Countries *3U2I99M6KI4 
lulv (n)fln-l<<i>i>r(IH5>5A47M IndM IHI2)V>W(.22 
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Amfishere. 
Ife about time 



bni • UPDATES. SAH 


® Business 
m Updates 


Samno Corporation 
November 12 
Vol.IX 


Naln Meadinq 


Ihc Yenj of the 
Craphicul Inlerface 

A New Look - Those incc-rngiVle m^tchines 
vre eall ‘'|«rv>nal " computers are taking on a 
new look * the look of a graphical interface 
The computer's interface determuies how 
you tell 'he computer what to do, The easier 
the interface, the more increase in peoples' 
productivity with computers. 

For evidence, experts point to applica- 
tions as Samoa Corporation's Ami word 
processor. Billed as the word processor 'hat 
I's you see what's on your mind." Ami rej- 
^r-re of future w.-.,-d 
±j 


Help 


Ami 


Wo(d 

Piocesjne 


Da'ibaie 


19« 


Prated L oaptm 


Ami only looks like a desktop pu 
It's actually a serious word p:;c^>^ 
makes the most of the Microsoft W 
environment. Which means you get 





''Wm 





RKjitir»n |R\r tiT PR'2 nr mmpaliNc ( ir 'WB Cpf); it tWink-^ nerxiUiMe displayy MSrDOS 3.0 or ludwr. 








All of US want beautiful, professional- 
looking results fiom our word processing. 

But who has time for the processing? 

Who has time to manipulate columns 
and maigins, align paragr^hs, justify 
lines, tinker with leading, insert graphics 
and wrap text? 

Lets face it. Writing is hard enough 
without having to 
' struggle with formatting 
when you’re finished. 

Weil, now you don’t 
have to. 

Because now there’s 
a word processor that lets you create 
your words and your 
page layouts at the 
same Ume—^ one 
intuitive train of 
thought. 

\^e making the 
entire process easier, 
friendlier and more 
accessible than you 
ever dreamed 
possible. 

Also a whole lot 
foster. 

In foct, Amf is designed to save you 
about three quarters of the time— and 
effort— you’re currently spending on 
everything from simple letters and 
memos to presentations, reports and 
multi-column newsletters. 

For people who do Windows. 

And people who don’t. 

With its WYSIWYG screen display, power- 
ful use of frames and interactive dialog 
boxes. Ami looks a lot like a desktop 
publisher. 

But itb actually a serious word proces- 
sor that makes the most of the Microsoft* 
Mndows environment 

(If you don’t have Windows, don’t worry. 
A runtime version is included with Ami.) 

Amf gives you everytfyng you need to 
process words quickly. Like complete and 
efficient keyboard commands (or mouse, 
if you insist). A 130,000-word spelling 



Nm'ym<measiiye(Htlalmvi graphs 
see the resnUs onsnve7i hfjhre \ftu prbU. 


checker. Search and replace. Cut, copy 
and paste. Headers and footers. Undo 
functions. Context sensitive help. And 
much more. 

Ami even gives you a choice of ways 
to write. 

In Draft Mode, you can put your head 
down, get your words into the computer 
as fast as humanly possible and worry 
about formatting later. 

Layout Mode, on the other hand, 
gives you instant onscreen formatting, 
with automatic spacing, fonts, special 
effects and all the other things we 
mentioned at the top of this ad. 

Ifyou’d rather not 
do any designing, you 
don’t have to. B^use 
Ami comes complete 
with 25 pre-desi^ed 
style sheets. 

You can use them 
right out of the box. 
Modify them. Or 
create your own. 

You can int^te 
text and graphics. 
Import both from 
other programs. And admire your docu- 
ments from four fully editable page views. 

Therels no time like 
the present. 

Ami is the next generation in word 
processing. Yet it sells at a price that 
would m^e your grandparents nostalgic. 

As-s : 


_J 



Just $199 suggested retail. 

Buy it by March 15, 1989 and you’ll 
pay under $150. No kidding. 

We’d be happy to tell you more about 
Ami and where to buy it 
All you have to do is call. 

But hurry. Time’s wasting. 

For the dealer nearest you, 
call Samna at 1-800-831-9679. 




Am comes complete 
uiih 25 predesigned style 
sheets, so uriting and farrruUtmg 
tme is reduced to 
pradically rushing 


Amf is a trademark of Samna Corporalkn. AU other Uademarto and (Xfi^TVthts an- arknnwiedtied SAIYiriA 5600 Glenridfle Drive. Atlanta. GA 30342.(404)%1000T. 
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want (without writing them yourself)- 1 
generally prefer the functions that can be 
found in the Microsoft library to those of 
third-party suppliers on the basis of their 
reliability, code size, and speed, — Rich- 
ard Hale Shaw 


An easier way to input long data 
statements 

I sympathize with Derek Howard’s plight 
in typing PC Magazine’^ BASIC program 
listings (PC Tutor, November 10, 1987). I 
use a combination of the KEY and AUTO 
statements, shown in Figure 5, to facilitate 
entering long sequences of DATA items. 
After the initial portion of the program has 
been entered, 1 first press the NumLock 
key and then use the F9 and F 1 0 keys to en- 
ter all of the DATA statements and com- 
mas automatically. — Robert E. Nine: 
Fairfax, Virginia 


We receive many submissions regarding 
the problem of entering DATA statements 
for PC Magazine's utilities, but this one is 
the simplest and most effective yet. Type 
the commands in Figure 5 from BASIC’s 
immediate mode when you are ready to be- 
gin entering tbe DATA values. Then press 
F9 after each number is typed with the nu- 


■ Combined KEY and 
AUTO statements can 
facilitate entering long 
DATA items. 

meric keypad, and press FIO at the end of 
the line. 

If the lines being entered are very long. 


you could omit the CHR$(9) tab character 
and add an extra space after the comma in- 
stead. — Ethan Winer 


KEY 10, CHR$(13) + ■ DATA " 
KEY 9 , " , " + CHR$ ( 9 ) 

AUTO 280 


Figure 5: A simplified method for entering 
many DATA statements in BASIC. 


Speak Your Language 

Share your knowledge of BASIC, C, Pas- 
cal, FORTTiAN, and COBOL with Lan- 
guages readers, and we’ll pay you $50 or 
more for any tips we print, plus an extra 
$25 if you submit your letter on a disk. If 
you send a disk, please include a printout. 
Mail your contributions to Languages, PC 
Magazine, One Park Avenue, New York, 
NY 10016. ES 
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PRODUCTIVITY 


■ ROBERT L. HUMMEL 


PC TUTOR 



Why IBM BASIC won’t run on PC clones; restoring your hard disk to bootability; the 
difference between the 386SX and 80386 chips. 


The 386SX chip is more than a 
variant of the M386: it’s a world of 
hope for 80286 owners 

Thanks for your discussion of various mi- 
croprocessors and their suitability formulti- 
tasking (PC Tutor, September 13, 1988). 1 
hope you will extend that discussion to the 
“388” processor, the 16-bit version of the 
80386, used in Compaq’s Deskpro 386S 
machine. 

I suspect that there wilt be add-in cards 
with that chip fairly soon, and for those of 
us with AT-class machines, it may look 
tempting. It would be nice to know what it 
won’t do for us before we find out the ex- 
pensive v/ay.— Joan Lewis; Boston, Mas- 
sachusetts 

The 386SX microprocessor is simply a 
modified version of Intel’s famous 80386 
chip. Like its big brother, the 386SX is a 
full 32-bit, no-holds-barred computing 
machine. It executes the full 80386 in- 
struction set, runs at clock speeds of up to 
l6MHz, and (in a properly designed sys- 
tem board) can access the same 4 giga- 
bytes of real memory. The only significant 
difference between the two chips is the 
width of the external bus and the price. 

Complex microprocessors like the 
80386 are not a single circuit. They actual- 
ly comprise several different functions, or 
mrxiules, and ate built on a single chip for 
speed, cost, and convenience. These mod- 
ules communicate with each other over a 
group of connections known as the internal 
bus. In the 80386 and 386SX, this internal 

p c 


bus is the same size — 32 bits wide. As far 
as internal computations ate concerned, 
the chips ate identical. 

When it comes to communicating with 
the outside world, this is where the two 
chips differ. The 80386 has separate 32-bit 
data and address paths. A full set of 32 pins 
is dedicated to carrying data to and ffom 
the chip. This is known as the external data 
bus. (Another 32 pins ate used to select the 
address in memory, and other pins ate 
used for timing and signaling, but we’ll 
stick to an overview here.) 

The 386SX, on the other hand, pro- 
vides only 16 pins to carry the same 32 bits 
of data. How does it do it? Instead of trans- 
ferring 32 bits in a single operation, the 
chip bleaks the move down into two se- 
quential 16-bit transfers. This is exactly 
the same type of operation that occurs in 
the 8088 chip in PCs and XTs. The 8088 is 
a 16-bit chip trapped in an 8-bit body: lb- 
bit data is moved in two 8-bit transfers. 

The main disadvantage of using a re- 
duced external bus size is loss of data 
transfer speed, which is known as through- 
put. Transferring the same data in two 
transfers instead of one incurs roughly 
twice the overhead, so the efficiency of op- 
eration drops. Fortunately, our PCs spend 
about 95 percent of their time waiting for 
us, so we generally have power to spare. 
So from a software point of view, what 
will the 80386 do that the 386SX won’t? 
Nothing. 

While new computers based on the 
386SX will provide 386 computing power 
at a slightly lower cost than a full 80386 
design, I think the consumer is being 
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charged a premium fpr the novelty of this 
new chip. The manufacturer’s cost for the 
386SX is about $200 more than for an 
80286 — ^far smaller than the difference in 
street prices for two equivalent PCs based 
on these two chips. 

The most pivotal application for the 
386SX, as I see it, is as an add-in brain 
transplant for our 80286-based dodos. I 
generally frown on the use of accelerator 
cards and feel that a system board specifi- 
cally designed for a chip is a better and 
more reliable solution for most users. But 
several configurations of 386SX cards that 
may change my opinion and hold a lot of 
promise for PC users are on the way. 

These “transmuter” cards will proba- 
bly appear in two forms. The first will be a 
small card that plugs into the 80286 socket 
either directly or with a cable. It won’t re- 
quire an expansion slot. The card will con- 
tain a 386SX chip and some interface cir- 
cuitry needed to make it compatible with 
the 80286 I/O specifications. While it 
won’t change the speed of your AT, it will 
give you full 80386 software compatibility 
for a minimum investment. 

The second type of card will resemble 
today’s accelerator cards, will include the 
386SX and additional memory, and will fit 
in a 16-bit slot. 

What’s the advantage? The 80386- 
based boards require external circuitry to 
breakdown a 32-bit transfer to two l^bit 
transfers. The 386SX already includes that 
circuitry — built right into the chip. The 
bottom line is a simpler, cheaper card. The 
advantage is the buyer’s. 

Proponents of the 80286 (the chip man- 
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You've seen 
the rest. 
Here's your 
chance to 


buy the best. 



Intelligent Backup™ 
(new version 3.0) from 
Sterling Software. The 
best data insurance you 
can buy. 

With as few as two keystrokes 
per day. Intelligent Backup^ backs up 
your disks quickly, simply and inexpen- 
stvcly, providing insurance against data 
loss due to disk crashes. 

Intelligent Backup^ is the 
most complete backup system there is. 
And thanks to advanced technology, it 
is Incredibly flexible and easy to use. 

Unlike other backup systems. 
Intelligent Backup™ completely auto- 
mates the backup process. Because it's 
intelligent enough to figure out which 
level of backup you need, it not only 
saves you time, it takes the uncertainty 
out of using a hard disk. 

You can backup to floppy 
disks, hard disks, disk cartridges, and 
other disk devices. What’s more, it 
works with IBM. Compaq. Tandy. AT&T. 
Leading Eklge and all compatibles and 
clones. 

But Intelligent Backup™ Is 
more than Just a superior backup 
system. Thanks again to advanced 
technology, file management and 
manipulation are easy even for begin- 
ners. 

So don't take changes when it 
comes to your valuable data. Get the 
best data insurance you can buy. Get 
Intelligent Backup™ for only $149.95 
Call IBC at 1-800-654-3790 US. or 
1-800-225-9359 CA to order. 16735 
Satlcoy Street. Suite 111. Van Nuys. CA 
91406. 
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ufacturers. really) claim that a computer 
built around the 386SX chip holds no ad- 
vantage, since there is no software to take 
advantage of it. This simply isn't true. 
Less than a year after the first 80386 com- 
puter was introduced, software was avail- 
able that used the chip’s unique properties 
to perform memory paging and implement 
virtual-86 mode. 

If you can afford to buy a PC that uses 
the 80386 and its larger 32-bit external 
data path, then you will gain some speed 
over a PC built around the 386SX. If you 
can afford to wait for a 386SX transmuter 
card, then do so. Adding one of these 
transmuter cards to an 80286-based AT 
will give you the ability, for a nominal 
cost, to run 80386-based software right out 
of the box. Within the next year, as prices 
drop, watch the 386SX market for new 
PCs at bargain prices. But until the novelty 
wears off. a 386SX PC is an expensive cu- 
riosity. 


The battery inside your PC AT 
plays an important role in daily 
computing 

Ignoring battery power for a real-time 
clock, why do some PCs need another bat- 
tery in order to function? At least, that's 
my impression. 1 saw a Wyse PC go bon- 
kers when its battery died, yet I'm not 
aware of a battery in my Compaq . — Bob 
Marik: Clarendon Hills, Illinois 

The PC and PC-XT both relied on DIP 
switch settings for their configuration in- 
formation. When the AT was introduced, 
it stored configuration information in a 
small CMOS (complementary metal- 
oxide semiconductor) memory buffer. 
CMOS chips belong to a special type of 
logic family that uses very little power 
when idle. The stored configuration infor- 
mation is retained when the AT power is 
off by using a small battery. Most 80286 
and 80386 machines contain such a bat- 
tery, while PCs and XTs do not. 

The life of the lithium batteries used in 
most premium computers is about 3 years. 
Cheaper clones that use normal AA batter- 
ies can expect a life of about 1 year. As the 
batteries start to lose their ability to main- 
tain the CMOS memory area, the data can 


T I V 1 T Y 


be corrupted. Each time the AT is turned 
on, the BIOS uses a checksum to verify 
that the configuration information is still 
valid. If not. an error is displayed and a set- 
up program must be run. The batteries, of 
eourse. should also be replaced. 


Productivity Tip 

Having to set parameters and options each 
time you execute a program can be quite 
inconvenient. However, many programs 
provide a means to configure themselves 
automatically each time you start them. By 
making use of variables in the DOS envi- 
ronment. you can save yourself time and 
increa.se productivity. 

Word processors and utility programs 
often make use of the TEMP variable to 
determine where to store temporary files. 
Directing this to a RAMdisk can speed up 
editing and file operations significantly. 
Not all programs take advantage of the en- 
vironment, so check your user manual. 


Restore a hard disk to bootability 
after erasing too many files 

I ran into trouble while cleaning up the root 
directory of my hard disk. I went too far 
with the ERASE *.* command. Now 1 
can't boot from the hard disk. All the data 
still operates when I boot from the floppy. 
The error message 1 get says "Bad or miss- 
ing command interpreter. ’ ’ 

Do I have to reformat the hard disk or is 
there some way to restore the COM- 
MAND. COM. or whatever, to get the 
hard disk to boot? I'm still in the learning 
process when it comes to PCs, and my 
manual isn’t much help . — Robert M. 
Lqflin, Jr.: Lynchburg, Virginia 

Consider yourself lucky. Restoring your 
hard disk to bootable status is simply a 
matter of a few easy steps. First, boot up 
the computer with the floppy drive. Then, 
at the A> prompt, enter the command 

COPY COMMAND.COM C:\ 

Open the floppy drive door and reboot 
your computer. 

What we commonly refer to as DOS ac- 
tually consists of three files. The first two 
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MUTOH INDUSTRIES LTD. 

6*1. Naka-Meguro 4-chome. Meguro-ku. Tokyo 153 Japan Tel (03)760-6111 
Telex 24225750RAMUT J FAX (03)760-6506 Cable Address ORAFTERMUTOH 


MUTOH 


MUTOH AMERICA INC. 

895 Cambridge Drive. Elk Grove Village. IL 60007 Tel: 31 2/952-8880. Fax: 31 2/952-8808 
Western Offlce:4883 East La Palma Avenue Suite 505. Anaheim CA 92807 Tel 714/779-2326 Fax 714/779-0185 
Eastern Offlce:23 Walkers Brook Drive Reading. MA01667 Tel . 61 7/942-2442 


MUTOH EUROPE OmbH. Klosterstrasse 112. 4000 DUsseldorf 1 F.R. Germany Tet 0211/3613095 Fax 211-362128 
IN CANADA (West)604/984-4171 (Central)204/943-3010 {East)416/479-2223 


Make a New Years 


Revolution. 


Make a new start in 1989 with the most revolutionary 
new idea in plotting— a Mutoh pencil plotter. 

(insider the new F-910A, an umovative plotter that 
uses either pen or pencil. It boasts resolution to 0.0004 
inches for astonishingly sharp plots, which enable 
superb copies with any reproduction system. 

The F-910A is also fast— up to 44.5ips— with 
acceleration up to 5.7G. so you can keep 
your promises of on-time delivery. 

In addition to pen capability, the F-910A also 
features a quiii-loading cartridge that holds up to 
40 pencil leads, giving you longer operation with 
greater economy. 

Make Mutoh’s pencil plotting revolution your 
New Year’s resolution. It’s a promise you 
won’t regret making. 


Wre Giving You a Whole New Line. 


NEW PRODUCT 

The F-910A plotter 

takes either pen or pencil 
Resduion of 00004’ 
Speed of up to 44 Sips 
Accelerates up to 5 76 
Pen/Vector Sorting Function 
HP-GL compatible 
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W)iTdftrfect Office gives your network 
the power of positive linking. 


Your PC network can greatly improve group productivity and 
organization - if you give it the power to do so. 

WordPerfect Office can supply that power. Its Electronic Mail 
feature lets network users exchange files, memos and phone mes- 
sages. And it employs password protection and other security mecha- 
nisms to ensure that your communications remain confidential. 

WordFferfect Office’s unique Scheduler enables anyone on the 
network to set up internal meetings, reserve conference > 
rooms, or do both simply by keying in the appropriate in- 
formation and letting the program go to work. 

WordPerfect Office also integrates application soft- 
ware on a flexible “sheD” menu, giving you one-keystroke 
access to any program, and letting you exchange data be- 
tween compatible programs in a matter of seconds. 

And Wordftrfect Office features a Notebook pro- 


gram that makes it easy to create, organize and call up fi'equently- 
used data records. Office also provides network users with a calen- 
dar, file manager, maao editor, program editor and calculator. 

Like any WordPerfect* product WordPerfect Office has a 
ftimiliar, intuitive look and feel. It can maximize the powers of com- 
munication - of your network and the people who use it So check 
out what our Office can do for your office. 

For more information write to WordPerfect Corp., 
1555 North Technology Way, Orem, Utah, 84057 
Or call (801)225-5000. On Canada, call 1-800-267-2499.) 



WordFferfect 

CORPORATION 
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nies are hidden and do not appear in the 
file directory of the disk. Although they 
can be seen with special file-handling pro- 
grams. like the Mace Ulililies. they are 
protected from most normal DOS file 
commands such as COPY, REN, and 
ERASE. 

The third file is known as the command 
interpreter and is named COMMAND 
.COM. COMMAND has no special file 
properties and, as such, can be copied, re- 
named, and erased. Simply restoring the 
file from a backup or your original DOS 
disk can correct this error. 

To prevent this from happening again, 
you may wish to protect the file COM- 
MAND. COM by making it read-only. 
You can do this with another DOS com- 
mand, ATTRIB, as follows: 

ATTRIB +R COMMAND.COM 

Introduced in DOS 3.0, ATTRIB lets you 
set some of the file attributes. DOS will not 
allow a read-only file to be erased. 

For mote versatility than ATTRIB al- 
lows, try the PC Magazine utility ATTR. 
It lets you set all four attributes: hidden, 
system, read-only, and archive, A com- 
plete explanation of the program and file 
attributes appeared in the June 10, 1986, 
PC Magazine Utilities column. 


IBM BASIC won’t run on non-IBM 
PCs, but there are alternatives 

Is IBM’s BASICA really that hardware- 
sensitive or does it simply test for a "True 
Blue" machine before locking up? Is there 
a patch to BASICA that will allow it to run 
on compatibles? I’m running PC-DOS 3.3 
on a Zenith 286, — Robert Scola; Issa- 
quah. Washington 

^Vhen the IBM Personal Computer was 
introduced in 1981 , no one really knew if 
anyone would buy it or what people would 
do with it. To be on the safe side. IBM 
tried to cover the home-computer market 
by making the machine functional without 
disk drives. A severely limited version of 
Microsoft BASIC (known as cassette BA- 
SIC), was embedded in read-only memory 
(ROM) chips and built right into the PC as 
hardware. 

I The BASIC and BASICA (BASIC Ad- 


vanced) files included on IBM DOS distri- 
bution disks contain enhancements and ad- 
ditions to the cassette BASIC that is 
assumed to reside in ROM. The disk BA- 
SICS use the ROM BASIC as a type of 
subroutine library and therefore must have 
access to the ROM BASIC to function. 
Using the IBM files on a clone will cause 
the program to try to execute ‘‘empty 
space" and crash. 

There’s no patch that will let IBM BA- 
SIC run on a non-IBM machine. You can, 
however, purchase the complete BASIC 
interpreter as a program that will run on 
any PC compatible . The program is known 
as GW-BASIC and is usually available 
from the clone manufacturer. 

As an alternative, you may wish to con- 
sider purchasing a BASIC compiler such 
as QuickBASIC or T urbo Basic , These de- 
velopment environments cost no more 
than the interpreter, and they provide bet- 
ter speed, editing, and performance, as 
well as support for structured program- 
ming. 


Productivity Tip 

The adoption by IBM of the 3'/!-inch disk- 
ette caused a lot of problems for PC users 
exchanging files. It also prompted the pur- 
chase of 3 '/ 2 -inch diskettes in bulk from 
discount dealers. Buyers of diskettes certi- 
fied for use when formatted to hold 720K 
often balked at the price of diskettes rated 
for 1 .44MB use. So. many 720K diskettes 
have been teca.st in 1 .44MB roles. Some 
3 '/ 2 -inch drives contain hardware that will 
not format these diskettes at the higher ca- 
pacity. Check them out in your PC before 
buying a large quantity. 


Ask the PC Tutor 

The PC Tutor solves practical problems 
and explains points of general interest 
about using your hardware and software 
more productively, and answers basic 
questions about DOS and systems in gen- 
eral . To see your questions answered here, 
drop a line to PC Tutor, PC Magazine, 
One Park Avenue, New York, NY 10016. 
We’re sorry, but we cannot answer ques- 
tions personally. HE 


386/MultiWare 

A Better Choice For Your Business 


A big league, '386 PC-based 
multiuser, multitasking 
computer solution that is: 

H^owerful, 

jn-complicated, 

‘eliable, 

lompatible, 

jragmatic, 

B^ jn-networked, 
B^ lompetent, 

B^ Jasy to install, 
B^ jn-confusing, 
B^ Jser oriented, 
B^ 30S based, 

... and simply a better 
choice for your business! 



ALLOV 


High Performance Multiuser 
Solutions for Business 


100 Pennsylvania Avenue 
Framingham, MA 01701 
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PC EXCHANGE PROGRAMMER’S WORKBENCH 


dBASE AT THE SPEED OF C 

dBx lyanslates dBASE Applications to C 


You dBASETM programmers know what 
an expressive and readable language 
dBASE IS It's a very comfortable devel- 
opineni environment But the price is de- 
based performance Even ccxnpiled 
dBASE doesn’t offer the ^seed that scxne 
users require these days *1116 kind of 
speed offered by software written in the 
C language The answer is dBxTM. 

dBx translates dBASE to C It offers you 
a major competitive advantage over the 
next dBASE programmer Keep writing 
in dBASE T^e every application all the 
way to canpletion 'Then use dBx to 
translate them top to bonom to C 


Other advantages Cisportat^e.even 
to other operating systems like UNIX/ 
XenixT^ Tb the Macmto^ or Amiga 
dBx gives your applications a passport to 
places dBASE canrKii go 
Has Its own file manager for single 
user, but links to major C file managers— 
c-tree and dBC— for compatibility vnih 
dBASE files or multi-user support We 
have everything you'll need, including 
good advice 

List Ours 

dBx SS50 $419 

wuh library Source S9S0 $725 

Call for Tull Source Pricing 


BRIEF/dBRIEF 

TTie Power Environment for dBASE Programming 


Many worthy uhlfly products suRjly 
needs that dBASE*’s programming lan- 
guage doesn't -dUTILTM, dFLOWTM 
and a host of others IVoubie is. you have 
to use them separately, then combine 
their output into your dBASE program 
files 

No longer dBRIEPTM, written in 
BRIEF’S macro language, grabs hold of 
BRIEF and turns it into a complete dBASE 
III and HI Plus programming domain 
Using BRIEF’S underlying ^11 capiabili- 
ties iid Its own interfaces. dBRIEF can 
run external utility libraries, plus dBASE 
Itself, and link to the Clipper™. 

Foxbase +™ and Ouxrk^ver compilers, 
all with dBRIEF still loaded and running 
the show It can do what BRIEF already 
does plus 


• Convert a screen layout into dBASE 
code for interactive data entry 

• Display dBASE file structures in 
windows, a great convenience alcmgside 
your program files 

• EIxpand keystrokes into full dBASE 
statements 

• Indent automatically for clegic 
di^ay 

• Create databases, index files, invoke 
Ashton-lbte’s droRMATlW and 
dCONVEIRTTM, draw lines and boxes 

"Simply marvelous programming en- 
vuonment for writing and editing dBASE 
programs '. PC Magazine. 7/S6 Source 
code included' 

Requires BRIEF 1 32 or later and 364k. 
512k to run dBASE withm dBRIEF. 640k 
and harddisk reccmmended 
BRIEF/ dBRIEF List $275. Ours call 


FOXBASE +2.10 

The Fastest, Most Powerful, dBASE Compatible 
Database Management System, NOW! 


Nev/ FOXBASE +2,10 is faster and moro 
powerful than dBASE IV and it's avail 
able NOW' FOXBASE ♦aOisalreadya 
PC Magazine Editor 's Choice and luis 
received an unbelievable 9 2 rating from 
tnfoworld FOXBASE <2lhasnew 
features such as built in support for pull 
down and pop up menus, a new seiecn 
painter to create custom input screens, a 
new advanced automatic appilications 
generator to write programs for you auto 
matically a new user interface designed 
to allow both fust time and experienced 
users to handle mosi database option.'^ 
effortlessly and, much, much more 
plus, Foxbase is still dBASE compatible 
and contains hundreds of dBASE 


enhancements Run almost any dBASE 
jirogram witlioui modificaiion Foxbase 
fully suppons commands like Browse 
Edit. Ap|*-iKl Create, Modify Report, 
and Modify Label, even in the middle of 
.1 conijJiled program' Foxbase supports 
CMS memory and local area networks 



List 

Ours 

FoxBase ♦Version 2 10 

$395 

$247 

Unlimited Runtime 

$500 

$333 

FoxBase 'Muln U.w (LAN) 

$595 

$397 

Unlimited Runtime 

$700 

$467 

FoxBa-se ♦ .'386 

$595 

$397 

Unlimited Runtime 

$500 

$333 

FoxBase +Macmiosh 

$395 

$263 

Unlimited Runtime 

$300 

$201 


MICROSOFT LANGUAGES 

Powerhil Implementations Of The Most Popular 
Programming Languages 


Microsoft C 5-0; The flagship of the 
Microsoft line runs up to 30 percent faster 
than Its predecessor Its new optimization 
features deliver untouchable execution 
speeds. 100 new additional library 
routines 

Microsoft MacroASSEMBLER S.O; If 
you ever wanted to take on the challenge 
of assembly, here’s your opportunity 
”MASM " 5 0 IS a lot easier to use. h^ 
completely revised docum&itation. and a 
new "Mixed Language ” programming 
guxie that gives you step by si^ instruc- 
tions for linking your assembly code with 
other Microsoft languages. 

Microsoft QuickBASIC 4.0: is a revolu- 


tionaiy concept in BASIC programming 
It allows you to run, eda. debug, and run 
again Our friends at Microsoft have elim- 
inated the dreaded compile step When- 
ever you edit your code OB4 automa- 
ticaDy incorporates your changes, so that 
It can run a program of 150.000 lines in 
less than a minute 

Each member of this language family 
includes the renowned debugger 
CODEVIEW 



Ust 

Ours 

Microsoft C 

Microsoft Macro- 

$460 

$296 

ASSEMBLER 

$150 

$106 

Microsoft (QuickBASIC 

$ 99 

$ 66 

Microsoft FORTRAN 

$450 

$296 


NOVELL: BTRIEVE, XQL, XTRIEVE 


Sophisticated Tools Essential 
For Fast Database /faiidZtfijir 

Btrieve is a library of subroutines that 
allows the programmer to build a data- 
base application using any language It 
lakes complete char^ of all file creation, 
indexing, reading, wniing, insertion, 
deletion, forward and backward search- 
ing. Its balanced tree indexing scheme 
firids any key in a million in less than 4 
accesses 'niat'sfasi! 

Btrieve IS multilingual also It includes 
more than 20 language interfaces (includ- 
ing C. BASIC. PASCAL. FORTRAN) 
However if it turns out that you are usmg 
something a little unusual, worry not The 
manual includes a chapter on how to 
write a language interface to Btrieve 

Btrieve’s vit j statiSics are equally im- 
pressive Files may have up to 24 indexes, 
futed record length to 4090 characters, 
variable length to 64K. indexes to 255 
characters, files of 4 billion bytes Net- 
work support includes Novell. 3-COM, 
IBM PC NET, Software Link’s Multiiink 
and many others. 

XQL IS a relational database manage- 
ment system designed especially for pro- 
grammers Imagine being able to access 
your database wuh the ease of SQL 
(Structured Query Language) statements 
and still having the power to process that 
data right down to the byte level. 

Think about your apF^ations A large 
pan of your software development effon 
IS probably devoted to managing data 
stored in files on disk Hours ^)ent writ- 
inq lines of code to search and store data 


records could have been used to pro- 
gram more important parts of your ap^sli- 
calwn. Why not let XQL do « for you. 
XQL will increase your programming 
productivity and let you focus c«i buildmg 
better applicatcxis 

The XQL system works in tandem with 
Btrieve and has an equally powerful 
chassis No limit on the nurnber of 
records per file Max file size is 4 giga- 
bytes. Max record size equals 4K. Max 
indexes per file is 24 The one version 
works for single or multiuser sysl^ns. 
DOS Ver 3.0 or greater All languages 
are supponed 

Xtneve is the final ingredient in the 
Novell programming recipe, it is a menu 
driven, data letnev^ system, that allows 
you to quickly find information and dis- 
play reports System developers can 
easJy customize Xtneve to display com- 
mand menus, help files, and error mes- 
sages m the English spoken by the cus- 
tomer Xtneve screens then gives menu 
choices that users can qmckly recognize, 
making Xtneve an easy product to use 
and understand 

Repon Option for printing customized 
reports, form letters, mailing labels & 


statements 



List: 

Ours; 

Btrieve 

$245 

$175 

Btneve/N 

$595 

$445 

XQL 

$795 

$595 

Xtrieve 

$245 

$220 

Xtneve/N 

$595 

$459 

R^xirl Option 

$145 

$128 

Report C^3tton/N 

$345 

$269 


For senous applications stick to the tools 
iharstick to the standards Not the least of 
reasons why GS?™ has emerged as the 
pre-eminent grap:^Ks toolmaker is that ii 
has always conformed to ANSI standards 
At the heart of the system is the CGI 
standard Development Tbolkil It has all 
language interfaces and device dnvers 
for keyboards, trace, joysticks, tablets, 
punters, plotters, cameras The dnvers 
completely insulate your application 
from concern for device idiosyncracy 
GSS Kernel™ conforms to ANSI ’s GKS 


2b and has all its dnvers and language 
bindings Macro level tools to draw, color, 
segment, transform, store and recreate 
an object The Metafile Interpreter reads 
ANSI CGM files with full CGI capability 
for recreation on various devices 
Quality software’ IBM thinks so They 


seU GSS under then own label 

Roy^ties 

Needs 256k 

list 

Ours 

CGI Dvlpmeni Tbolkit 

$496 

$375 

Kemd System 

$495 

$375 

Kernel for IBM RT 

$795 

$645 

Metafile Interpreter 

$295 

$235 


GSS GRAPHICS SYSTEM 

Leave the Device Driving to GSS 


CLIPPER $399 

JL19 relational $1 9Q 

REPORT WRITER 

MORE PROGRAMMING 
TOOLS FOR... 
dBASE, C, FORTRAN, BASIC, 
COBOL, PASCAL 

dbc ISAM, FoxBASE, Greenleaf, Halo '88, 
Logitech MODULA, MicroFocus COBOL, 

Norton Utilities, Panel Plus, Periscope, Phoenix, 
Polytron, RM/COBOL, Sprindrift, Tom Rettig's 
Library, Windows for Data... and many more. 

Call or write for prices and 
information. 


HANSON & CONNORS ^ ■ M E 

PC EXCHANGE-* 1-800-DIAL-PCX 


30 DAY 
HONEY BACK 
GUARANUe 


Overnight SofTWARi DcuvtRY L_,j 

■Formerty PC EXPRESS 


(That's 1-800-342-57291 
All prices sufffeci to chenge 
De/ivtrf ubfect to wnlsbihtf 


7 ZEL PLAZA PHONE (914) 4?6-?400 

SPmVG VALLEY, NY FAX (914) 426-2600 

10977 TELEX 667962 (SOFT COMM NYK} 




FRANK J. DERFLER, JR, 


PRODUCTIVITY 



Connectivity 

CLINIC 



Not all PC-based LANs use the NetBIOS transport services. Find out which networks do use 
NetBIOS and how the OSH LAN Manager works with it. 


Using NetBIOS services to transfer 
data across a LAN 

In the previous issue, I presented IM- 
PORT.ASM, the first of two programs 
that work together to move files or mes- 
sages across a LAN using the NetBIOS 
transport services. As their names suggest. 


EXPORT. ASM is the pitcher and IM- 
PORT. ASM is the catcher. Together, 
these programs demonstrate how nicely 
data moves between nodes in a network 
using NetBIOS. 

Neither IMPORT nor EXPORT is a 
resident program; they both mn in the fore- 
ground until they complete a transmission 
or reception and then terminate. You can 


call them from batch files or programs 
written in higher-level languages. 

The source code for EXPORT. ASM is 
listed in Figure I. However, the easiest 
way to obtain a copy, plus the correspond- 
ing .EXE file, is to download it by modem 
from PC MagNet. See the “By Modem” 
sidebar in this issue’s Utilities column for 
instmctions. 



Figure 1 : EXPORT. ASM works with IMPORT. ASM iPC Magazine, January 17, 1989) to exchange files or messages through NetBIOS. Together 
these programs demonstrate how nicely data moves between nodes in a network using NetBIOS. 
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The Perfect Addition™ I 


The Perfeci Addition just 
might change the way you use 
WordPerfect. With access to 
virtually every command available 
from a central menu, you'll find 
yourself taking full advantage of 
WordPerfect's power and high per- 
formance features. 

If you create WordPerfect 
macros, you can install them on the 
menu for easy selection. Then add 
a custom reference window to doc- 
ument the macro's function. 


With the Perfect Addition, 
flexibility is built in. Designed to 
be used from the keyboard. The 
Perfect Addition now supports the 
Microsoft mouse as well. 

With selectable hot keys, short 
cut keys for quick selection, pop up 
reference windows for commands 
or macros, and a convenient repeat 
key. The Perfect Addition is the 
solution to getting more from 
WordPerfect versions 4. 1 through 
5 . 0 . 


The Perfect Addition. Use it to 
create your very own menu 
standard. Ask your dealer, or call 
us direct at 1-800-544-2049. 

Only $54.95 

New Address! 

P.O. Box AIM 
Suit Lake City 
Utah. K411(M1()4 
CIRCLE 142 ON READER SERVICE CARD 


APPLAUSE 

SOFTWARE 
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WHY YOU SHOULD BUY 
COMPUTERS BY THE BOOK. 


A s you can see from our 4 -page ad at the 
back of this magazine, buying direct from 
Dell is the best possible way to buy computers. 
And this book is the best way to order. The Dell 
Computer Catalog. In 28 pages, it gives you full 
information on our high-performance 
386” systems, 286 systems, laser printers, 
and much more. 


Besides our own equipment, you’ll also find a 
full line of software, peripherals, accessories, en- 
hancement products, and networking solutions. 
All at lower-than-retail prices with higher-than- 
rerail service and support. Just call us at (800) 
426-5150. In Canada, call (800) 387-5752. 
Or send the attached reply card. And we’ll 
send a catalog immediately. 


DELL 

COMPUTER 

CORPORATION 
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(Figure I ends) 


■ CONNECTIVITY CLINIC 


The syntax for EXPORT.EXE is 

EXPORT <r*e*lv«r nuw> r«dir»ction •ynbol 
<fraai d«vlc« nam> 

If you entered the statement 

EXPORT Frank < data. bln 

EXPORT would send data.bin to Frank 
through the NetBIOS modules of the send- 
ing and receiving node. 

EXPORT.EXE expects to send files. 
So if you send messages redirected from 
the keyboard (CON), end your messages 
with two Ctrl-Z Enter sequences like 

EXPORT FRARX < COM 

Did you r— iibar to bring tho doughnuts today? 

*1 

<pr«aa Bntor> 

<pr«aa Bntar> 


The first Ctrl-Z Enter sends the message 
and the second one clears the buffer to ter- 
minate EXPORT.EXE. 

Error messages from these programs 
are in hex. Here are the most common er- 
rors you will see: 

fOB Duplicato naate in local nana table 
14B Cannot find nam called or no anawerl6N 

NaM in uae elaevhere on network 

Understanding how data moves be- 
tween nodes in a network may sound 
tough, but it isn't. Experimenting with 
these programs will help you to learn more 
about NetBIOS services. Once you’ve 
grasped these services, you'll understand 
how to use newer protocols that follow the 
OSI (Open System Interconnection) mod- 


el, and exotic ones, such as TCP/IP. 

But remember, not all PC-based LANs 
use NetBIOS. NetBIOS program modules 
are always present in every node in a LAN 
that uses IBM’s PC Local Area Network 
Program. LAN software running under 
DOS often provides NetBIOS services, 
but not always. DCA lONet, for example, 
only recently added NetBIOS services to 
the latest version of its software. 

Unlike IBM’s PC LAN. Novell’s 
NetWare and Banyan’s VINES don’t use 
NetBIOS as a primary interface between 
the LAN software and the network adapt- 
ers. They emulate NetBIOS services 
through special programs that must be 
started by the network administrator. 
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TRADE-IN! 

Call for 
details. 



Will Improve Your Form! 


Introducing FormMiiker’s HORIZON, electronic form design software. 
When you “Ux)k into” the advanced features of HORIZON the choice is 
“clear”: WINDOWS”' gives HORIZON the “muscle" that keeps us 
ahead of the competition (see K^x). Whether your form is simple or com- 
plex, HORIZON makes it easy with 
pull-down menus, inch or metric 
rulers, a wide variety of shading 
patterns, and easy editing of your 
form. HORIZON allows you to fill 
in your form directly or merge with 
your Lotus, dBASE, word pr<x:ess' 
ing or other file formats. “Exercise” 
your power of choice: order 
HORIZON today. After all, com- 
pared to HORIZON the others are 
just “95 Ih. weaklings." 


FEATURE 

HORIZON 

FORMWORX 

FMtMTlXX. 

VmS 3 *i dnven 


lA-V 

NO 

T«**YMWKi 


NO 

NO 

Tnic .iistivtJ 

’ll ■ 

Ni' 


PuaiScm & HF BnoM* 

VI . 

NO 

NO 

lniil MVUM* 

Vf' 

V 1 •. 

VL' 

LruteiEhlc* 

M ' 

NO 

NO 

btdudn dmmtnad fnnii 


' iS 

NO 

Artfn hna ,‘^iaina 

u- 

NO 

NO 

Wur inKvirJ c.whil 

1 V) ' 

S 

NO 

rxwaWCwi 

YES 

YES 

YES 

Fnn 

1 




*S[ie<;ial innvxJuctiw pnee wiihtTab'ifi 


tWMhPOIVhlr 


Dealer inquiries imnted. 


FormMaker Software, Inc. 

57 S. Schillinger Rd., Mobile, AL 36608 
1-800-888-8423 


HTRXAIN • • wwIrflHfi htmtUd n SAwr. Imc Law a , wpvrwd d laria fV,ih|iaaw Iia , dlMk? a i 


FORMMAKER’S 

^^HORIZON. 


n j ai w J J AjM w iTwr, K'RMWl’lU a t wpa m j nalmat d l n aawi . RRMTIXX a « i n aMti ui mitnuit d 

lUX.' CkwInawM C mp , Wavlw, »» iiii fc amt .d u— wi'.^ fc— , i .-i. 


A FORM OF H/uher Intelligence"' 
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TRY rr FOR 
10 DAYS 

-RETURN FOR REFUND 
IF NOT 100% PLEASED 

nibur ant)' rMc i« coat nf ahipiiinK,) 


At Last, Someone Got It Right... 
The World’s Rrst Perfect Keyboard! 

Omni Key/102 


FORXr,Ar,386 TYPE SYSTEMS 
Read what the experts say... 


*\..UJUnction keua on the left where God intended them... revoiutionarv and much needed... Better than any 
replacement leyboard...duplic^cs the responsiven^ and tactile feedback of the original IBM keyboard... A viable 
alternative to IBM*1i own model ...durable, well-designed, sensible and has just the ri^t feel...” 

Gary Ray PC V/eek. 

*7 was surprised to discoper how {Northgate^s} keyboard increased my productivity. 

My ears can tell when iny fingers have mistyped, and when Fm flying across the 
keys, my fingers get the kind of feedback they evidently need!’ 

Kalth Ferrari, Compute Magazine. 

“H/pteo on the iNorthaate) is nKM« comfOTtable 
th^ on any of the replacements Fve tried!’ 

Jortathan Matzkln, PC Magazine 


ONLY 


WHY 


EXCLUSIVE 

'CUck/lhctUe FkeV’ 


WE PUT THE 

FKEYS 
ON THE LEFT 

psopfs JMnwtf fcsytesrtf ^(plng on bosrdfe wffh tfw 
F tayt «( ffM fsTt fhar^ wfMra most convsnlsnt and 

sse^ Ibr tf»s Isrt hand lo OSS thm Sotti haridS atqr in 
p isca as typing schoo/tsachas S paad and accord 
incTsasa and production soars. 

Northgate Designed OmniKey/IOZ In Response To Countless Users 
Who Demand Better Layout, Better Touch And Posidve Entry Feel! 


Features You’ll Find Only In the Omni Key /102 


■ ConpatiMe with the IBM* enhanced 
keybwd including a ^Rq key for 
mainframe access. 

BThe 12 F\il|y Programmable F\inctk>n 
Keys are positioned on the left where 
everyone told us they belong for increased 
typing efficiency 

■ Exclusive Northgate Click^Ihctile touch 
using Japanese made ALPS sealed 
electro-mechanical key switches rated for 
virbially a lifetime of use 

•Three-Year UNCONDITIONAL 
WARRANTY Anything breaks, we fix or 
replace free 

■ I Jin light panel for CapsLock, NumLock 
and Scroll Lock (IBM doesrft have lights) 

■ ESC, CTRL, SHIFT, ALT keys are color 
coded Red, Green, Blue for WordPerfect* 
users. Vertical ter^lates fit, too! 

■ Enter Key is juinbo sized, L-shaped. 
Backspace i^ is double-width. Both Stilt 

are oversized for error-free operatkm. 

■ CTRL, SHIFT, ALT Keys are aligned 
on left side 


■ ESC key is where it belongs, next to Na I 
on the top numeric row 

■ CTRL key is where you expect to find it, 
too next to letter A 

■ CapsLock key is next to space bar. 

■ 9 Curser and screen control lays on 
.separate pad. 

■ Four separate cursor arrow keys. 

■ F\ill Numeric Keypad AND WE VE EVEN 
ADDED AN (») KEY FOR FULL 
REDUNDANCY WITH TOP NUMERIC 
ROW Spread sheet users and accountants 
love this feature. 

■ 12 window pencil-in strip so you can 
customize FXinction Key notes to yourself. 

■ Built to last with foil metal base (many 
keyboards are all plastic). Omni Key/ 102 
has a solid, S5 Ox “sit do^ on your desk 
tostoyfcer 

■ New Slim-Line ergonomic proTtle. 

■ Pop-up back legs adjust typiiy; anf^e for 
maximum crxnfort 

■ 100% Nos^l Ki.s Software Compatible. 


Now! PS/2 ™ Compatible! 

Ves, Omni Key can be ased with IBM PS^ mcHleLs :M). ■'iO, 00, HO ONLY $25.00 additkmai. 


B S: 1.800-526-2446 

Order yours today Hurry, Supplies may be Limited. 

NORTHGATE COMPUTER SYSTBilS • ISM InttNM fWk BM . Sum 110 • PVncK««. MN W441 
Ita Sn0'n)'OmnrK«|M>O?0WrrA I uraa/ M no I msf um 

liar 10 <t»ft trail may tww< (Her LI pfodudeoti 

uLni 'afFM UpiylOrlaignDoinwiyi. 



nm SonwMrtylBUPCX. PC'* 
UO. M AUT. Mtn* Z«n» md 
Tandy ■ mtruv) contact your 


Nerthgai* arttt accapt COO and 


■onhy bwyat* tor ^lantHias 
totaltng seOOAO or graator. 

For quantity prtcoa ptwna ewr 
coqtonto haadi>tion 
•tStU-oni. 

nut otdora to 612 6SS-ieM. 
SHtPPMQ; Alow S <ttyi tor ordai 


IIUPSOnMndodOtroa 

toCMT 2-3 iKoaka tor dUMry 
2.] UPS Socand Day odd S12 Oa 
a I UPS Ororngf* add 622 00 
tor OBcti board 


Computor Srwid A lypa. 


OmnKoy 102 

C/T 101 

CAS! 


666.00 S_ 
6T6J0 %— 


TOTAL or onocn 

Ptapaid amoura anctaaad t _ 


Pisaaa cnaqja ta my GVoa Q MaawiCirB Account 
Card Mo Eiono_ 






When our engineers developed the first 2 MB 



Unmo\ve<l lawns. Overgrown gardens. 
And unpainted fences. It wasn’t prett\'. 

But, being the first company 
in the woricf to introduce the 
2 megabyte diskette was worth 
it. According to our engineers. 

Six years and many, many 


weekends ot hard work finally paid oft. 

In March, 1987, history was made. 

We introduced a 3.5 inch diskette 
that could hold twice as much 
information as any other diskette 
tor specific systems. 

Its perfomiance redefined 




diskette, major projects had to be put on hold 


the word precision. Its reliability and durability 
were legend. 

In short, it was the ultimate 3.5 inch diskette. 

But that still wasn’t good enough. 

That’s why to this day, our engineers are still 
hard at work. On diskettes. Data cartridges. And 
other Forms of magnetic media. Every day. Every 


weekend. Trying to improve. Reinvent. And 
make histoty' all over again. 

So, until then, you’ll just have to settle tor 
state ol the art. 

And hope you’re not one ot their neighbors. 

For more information, call 1-800-888-1889, 
and ask for Extension 75. 
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In Novell’s NetWare, you invoke the 
NetBIOS emulator simply by typing NET- 
BIOS at the command line in the PUB- 
LIC.SYS directory. Novell’s emulator op- 
erates on top of its Internetwork Packet 
Exchange software, which performs many 
of the functions for NetWare that NetBIOS 
does for IBM’s PC LAN. The emulator 
doesn’t generate packets like NetBIOS, 
but it receives requests from programs 
making NetBIOS calls and pa.sses them to 
IPX (Internetwork Protocol Exchange) or 
other appropriate software modules. 

Setting up NetBIOS services in Ban- 
yan’s VINES takes several minutes. You 
need to be a Banyan school graduate and 
have the manual in your lap. Once it is in- 
stalled, however, NetBIOS is available to 
programs running on VINES's nodes. 

NETBIOS AND LAN MANAGER IAN 

Manager is the name for Microsoft’s 
OS/2-based networking software. Dozens 


of companies will buy IAN Manager from 
Microsoft and remarket it. Regardless of 
the implementation you use, LAN Manag- 
er v/iW support NetBIOS applications. 

IBM is pushing to replace many of the 
NetBIOS communications session func- 
tions with their Advanced Program to Pro- 
gram Communications architecture. But 
NetBIOS is more practical than APPC in 
PC-based LANs. LAN Manager includes a 
higher-level interface to NetBIOS ser- 
vices, Named Pipes, which includes the 
security validation and auditing features 
missing from NetBIOS and creates a sim- 
pler programming interface. 

Instead of blowing away in the winds of 
progress as IBM had planned, NetBIOS is 
getting healthier. The presence of IAN 
Manager in the marketplace will help stan- 
dardize NetBIOS implementations and 
make it easier to design applications. 

Don’t be afraid to install communica- 
tions gateways, electronic mail systems. 


or other products that depend on NetBIOS. 
One of the rapidly growing categories of 
NetBIOS-dependent packages lets one 
node link to the keyboard and screen of an- 
other node on the LAN. New uses for Net- 
BIOS are emerging every week. 


Network Your Questions 

Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We’ll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk, with a printout. 
We’re sorry, but we’re unable to answer 
letters personally. 

Mail your contributions to Connectivity 
Clinic, PC Magazine, One Park Avenue, 
New York, NY 10016, or you may contact 
Frank J, Derfler, Jr,, via MCI Mail (be 
sure to use Detfler’s box named CON- 
NECTIVITY CLINIC). [i« 


If you have a PC 
and $95, you can 
have all of these 

AUTOMATIC INVOICING AND 
STATEMENTS, PURCHASING, STOCK 
CONTROL WITH BILL OF MATERIALS, 
GOODS RECEIVED NOTES, RECEIPTS, 
PAYMENTS, ACCOUNTS PAYABLE, 
ACCOUNTS RECEIVABLE AND 
GENERAL LEDGER. 

EASILEDGER is the most practical and easy-to- 
use accounting systems available today. 

For only $95, EASILEDGER manages your 
finances as well as giving you an Instant up-to- 
date record of your whole business. 
EASILEDGER Is suitable for all compatible PC, XT 
and AT systems and only requires 256k of 
memory. 

ORDER TOLL FREE 
Tel: 1-800-521 -ASTRO 


DliD 

COMPUTERS 


DMS Computers Incorporated, 222 Cedar Lane, 

New Jersey, 07666-3309. Telefax: (201) 907-0463. 
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PROTECT YOUR COPIES 

OF PC MAGAZINE 

Make your collection of PCMagazinea handsome addition to 
your office or home— and protect and organize your copies for 
easy reference! 


PC Magazine Binders and Coses ore mode of durable, luxury-look 
leatherette over quality binder board. Custom designed for PC 
Magazine, every order receives FREE transfer foil to mark dotes 
ond volume numbers. 


FOR FAST SERVia CAU TOLL-FREE 1-800-972-5858 


MAGAZINE 
BINDERS 

Hold 
yoor 
issues 

onindividuol 
snop-on rods. $9.95 
eoch; 3 for $2795; 6 for 
$52.95. 

OPEN 
BACK 
CASES 



K MAGAZINE 


do Je$$« Jones Industries 

499 EosI Erie Avenue • Philodelphio, PA 19134 

Pleose send Binders Coses Quontity . 

Poymeni enclosed $ * Add $1 per cose/ 

binder for postoge & hondling. Outside USA, odd $2.50 
per cose/binder ordered, US currency only. 

Chorge my: 

AmEx n Viso i ] MC {Minimum order $15.) 



Exp. Dote . 


Store 
your 
copies 

for individual 
refererKe. $795 eoch; 

3 for $21.95; 6 for $39.95, 


Ns PO. Im Nuabvf Rmw 


Sp 


‘Fa retidenii add 6% sales lox. 
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PC Magazines Direct Marketing 




'^MAGAZINE 


Coimectirai 


and Services 


For many of you, mail order is your primary means 
of purchasing PC products and services. 


In tact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 
thro^h direct marketing channels 
during the past year.* 

You buy direct because it's con- 
venient, because you know 
exactly what you want and 
don't need any 
hand-holding. 



The following | 
special section, "" 

PC Magazine's Direct 
Marketing Connection, 
is what you've been 
demanding. It connects 
you with the direct mar 
keters who are anxious to 
please you. By having them all 
in one place, you can quickly zero 
in on the products you need from the 
vendors you want to buy through 


jf: 


’Starch Study, luly 1986 


filtWn^ton 
be/t price/ on I 


omputer /Product/ give/ you the 
IBID PC/. . .ond Compoq tool 


IBM PERSONAL SYSTEM II 


Model 30, 20 MB, w/Monitor 

Model 50, 20 MB, w/Monitor 

Model 50Z, 30 MB, w/Monitor 

Model 60, w/44 MB and Monitor 

Model 60, w/70 MB and Monitor 

Model 80, w/44 MB and Monitor 

Model 80, w/70 MB and Monitor 

Model 80, w/115 MB and Monitor 

w/Color Monitor add $250 

IBM XT & AT 


$1899 

$2749 

$2999 

$3495 

$3895 

$4595 

$5195 

$6495 


Call tor Custom ConUguratlons^ 


COMPAQ 286 

DESKTOP — (12 MHZ) 

1 Drive 640K, 40 MB, 

Mono Monitor $2295 

COMPAQ PORTABLES 

386 Model 40 $5649 

386 Model 100 $6995 

SLT 20 $3975 

SLT 40 $4499 

Portable III 20 MB $3599 

. w/40 MB $4175 


COMPAQ 386 

Model 386S w/40 MB (16 MHZ) $3795 

Model 386E MB (20 MHZ) $3749 

Model 386E w/40 MB (20 MHZ) $4749 
Model 386E w/110 MB (20 MHZ)$5749 

Model w/110 MB-25 MHZ $7199 

Model w/300 MB-25 MHZ $9099 

COMPAQ DESK PRO 

1 Drive, 640K, 20 MB 

Green or Amber Monitor . . $1695 


AST PREMIUM 

286 386 

10 MHZ, 51 2K, 1 floppy, 40 MB, 20 MHZ, 1 MG, 1.2 floppy, 40 MB, 

serial and parallel ports, mono mono monitor. 

monitor. $2099 $3299 


MULTIFUNCTION 

BOARDS 

DPI W/384K $199 

AST 6 Pack W/384K $229 

AST Rampage AT w/512K $389 

AST Hot Shot $355 

Orchid Tiny Turbo $279 

Orchid Twin Turbo $399 

Intel Above Board PC $239 

Intel Above Board 286 $369 

Irma Board $695 

AST 5251-11 $529 

AST 5251-11 Plus Enhanced ... $589 

CHIPS 

64K Ram Chips 9 for $25 

256K Chips each $11 

8087-3/-2 $109/$149 

80287-6MHZ $159 

80287-8MHZ $229 

80287-10MHZ $269 

80387-16 $399 

80387-20 $549 

80387-25 $659 


r 


SOFTWARE 


D Base III Plus $379 

D Base IV $479 

Framework $399 

IBM Displaywrite IV $299 

Logitech Mouse $74 

Lotus 123 $299 

Managing Your Money $125 

Microsoft Mouse $109 

Microsoft Word $219 

Mouse Systems Mouse $99 

Multimate Adv. II $259 

R Base for DOS $439 

Symphony $429 

Ventura Desktop PubI $499 

Word Perfect 5.0 $219 

MODEMS & FAXES 

Hayes 1200/2400 $289/$419 

Everex 1200/2400 $79/$149 

Everex 2400 External $249 

US Robotics 2400 Int $169 

Sharp FO-300 Fax $1219 

Sharp FO-420 Fax $1299 


PRINTERS 


EPSON 


LX 800 ... 

. $189 

LQ 500 .. . 

$299 

DFX 5000 . 

$1349 

LQ 850 .. . 

$519 

FX 850 ... 

. $339 

LQ 1050 .. 

$719 

FX 1050 .. 

. $449 

LQ 950 .. . 

$589 

EX 800 ... 

. $429 

LQ 2550 . . 

$919 


OKIDATA 


ML 320 ... 

. $339 

ML 321 ... 

$469 

ML 390 .. . 

. $469 

ML 391 ... 

$639 


393.. 

.$925 



TOSHIBA 

321 S/L/341 S/L $459/$599 

351 SX $899 

NEC 

P5200 $539 P5300 $699 

P2200 $349 P9XL $1049 

IBM 

Quietwriter III $1199 

Proprinter II $389 

Proprinter X24 $549 

Proprinter XL $549 

Proprinter XL24 $719 

HEWLETT-PACKARD 

LaserJet II $1699 

LaserJet IID $3149 

1 MG Upgrade $319 

2 MG Upgrade $599 

4 MG Upgrade $1199 

25 in 1 Font $279 


DRIVES & TAPES 


Ext. 5%" for PSIl .. $219 
Ext. 1.2 for PSIl ... $219 
Toshiba V/i" 720K . $99 
Toshiba 31 / 2 " 1.44 . $105 

20 MB Tape $339 

40 MB Tape $459 


SEAGATE HARD DISKS 

20 MB for XT (ST225) . $269 
30 MB for XT (ST238) . $289 
40 MB for AT (ST251) . $349 
40 MB for AT (ST251-1)$419 
80 MB for AT $599 


IOMEGA 

Bernoulli Box II b'U" 20 MB Int. w/card $969 

Dual 20 Ext. w/card $1785 

Bernoulli Plus $3450 


Hard Card 20 MB . 


PLUS 

$529 Hard Card 40 MB . . $649 




j^rlington 
Omputer 
P*rocluct/ . inc. 


VIDEO BOARDS 

ATI EGA Wonder $189 

ATI VIP VGA $269 

Compaq VGA $449 

Everex EGA Autoswitch . . $159 

Everex VGA $239 

Hercules Graphics Plus . . $179 

NEC MVA 1024 $799 

Orchid VGA $289 

Paradise Autoswitch 480 . $169 

Paradise VGA $269 

Paradise Professional $389 

Vega VRAM VGA $499 

. Vega VGA $269 

\ 


MONITORS 

NEC 

Multisync $579 

Multisync Plus $889 

Multisync XL, 19'’ $2075 

MITSUBISHI 

EGA $399 

Diamond Scan $499 

PRINCETON 

HX12E...$449 Ultrasync $519 
SAMSUNG 

Color/EGA $229/$339 

Multisync $439 


FOR ORDERS « SYSTEMS OUOTES: 


3025-E S. MALMO 
ARLINGTON HEIGHTS. IL 60005 


sreMsouores 800-548-5105 

CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 
SHIPPING 312-228-6333 
TECHNICAL ASSISTANCE 312-228-1470 
FAX 312-228-0516 

Prices and Availability Subject To Change Without Notice 




Amcf ico / choice ond Arlington 0>fflpukor 
Product/ choice i/ EPSON® 


IVs not hard to 
understand why. Care In 
design, engineering and 
manufacturing have made 
Epson an Industry leader 
and the Industry 
standard. And to back 
their reputation, a one 
year warranty stands 
behind every Epson 
product. 

Arlington Computer 
Products Is an authorized 
Epson® dealer. Please 
call for Immediate 
delivery at very 
competitive prices. 



V 


Epson FX-850 

• Narrow-carriage 9-pin. dot-matrix printer. 

• SmartPark|“ a unique Epson paper-handling 
innovation, lets you switch from fanfold to single 
sheets or envelopes without removing hardware 
or paper. 

• With a standard push feed tractor and single 
sheet friction feed, the FX-850 can handle virtu- 
ally any type of paper as well as envelopes. 

• Exclusive SelecType front contiol panel puts 
popular printer features and SmartPark 
operations at your fingertips. 

• The FX-850 prints 264 characters per second 
(CPS) in high-speed draft mode (12 CPI); 54 
CPS in Near Letter Quality mode (12 CPI). 


Epson FX-1050 

• Wide-carriage 9-pin. dot-matrix printer. 

• SmartPark. " a unique Epson paper-handling 
innovation, lets you switch from fanfold to single 
sheets or envelopes without removing hardware 
or paper 

• With a standard push feed tractor and single 
sheet friction feed, the FX-1050 can handle 
virtually any type of paper as well as envelopes. 

• Exclusive SelecType front control panel puts 
popular printer features and SmartPark 
operations at your fingertips. 

• The FX-1050 prints 264 characters per second 
(CPS) in high-speed draft mode (12 CPI); 54 
CPS in Near Letter Quality mode (12 CPI). 





V 


Epson LQ-500 

• Epson’s 24-pin, dot-matrix technology creates 
true letter quality characters and high-resolution 
graphics 

• Prints 180 characters per second (CPS) in draft 
mode; 60 CPS in letter quality (12 CPI) 

• Automatic single sheet loading, standard pull 
tractor and friction feed for versatile paper 
handling 

• Exclusive SelecType front control panel offers 
quick, easy selection of popular typestyles, fonts 
and pitch 

• Two resident, letter quality fonts — Roman and 
Sans Serif 

• New “shadow" and “outline" print modes for use 
with desktop publishing applications 



V. 


Epson LQ-2550 

• 24-Pin technology creates superior Letter 
Quality characters and high-resolution 
graphics up to 360 dpi. 



Epson LQ-850 

• Epson Is 24-pin, dot-matrix techrxilogy creates 
true letter quality characters 

• Epson’s Smartf^rk ’“ 

• Exclusive SelecType front control panel offers 
quick, easy selection of popular typestyles, fonts 
and pitch 

• 264 Characters per second in the high-speed 
draft mode delivers outstanding productivity 

• 88 Characters per second In Letter Quality 
mode for enhanced, high-resolution characters 

• In draft nrxxle or Letter Quality mode, the LQ-850 
runs at a surprisingly quiet 55 dB raise level 



Epson LQ-1050 

• Epson’s 24-pin, dot-matrix technology creates 
true letter quality characters 

• Epson’s SmartPark " 

• 2M Characters per secoixl in the high-speed 
draft mode delivers outstanding productivity 

• 88 Characters per second in Letter Quality 
mode for enhanced, high-resolution characters 

• In draft nrade or letter quality mode, the LQ-1050 
runs at a surprisingly quiet 55 dB noise level 

• Exclusive SelecType front control panel offers 
quick, easy selection of popular typestyles, fonts 
and pitch 


y 


\ 

• 7-Color printing capability is standard. 

• Epson’s SmartPark ■ 

• Exclusive LCD SelecType front control panel 
for easy selection of pre-sets, fonts and printer 
functions. 

• 133 Characters per second print speed in 
Letter Quality mode (12 CPI). 

• 400 Characters per second print speed in draft 
mode (12 CPI). 

• Epson LQ ESC/P ' assures software 
compatibility. 

/ 


EPSON 

WHEN YOU’VE GOTAN EPSON, 
YOU’VE GOTA LOT OF company: 


CIRCLE 336 ON READER SERVICE CARD 


Epson is a registered trademark of Seiko 


i^rlington 
^mputer 
Yoduct/ , inc. 








3025-E S. MALMO 
ARLINGTON HEIGHTS, IL 60005 


ca.. 800 - 548-5105 

In Illinois 1-312-228-6333 
Fax: 312-228-0516 






• Come Visit Our Computer Warehouse Outiet Store • Come Visit Our Computer Warehouse Ctu^ Outiet Store • Come Visit Our Computer Warehouse Outiet Store • Come Visit 


Cail For FREE Cataiog • Caii For FREE Cataiog • Caii For FREE Cataiog • Caii For FREE Catalog • Call For FREE Catalog • Call For 

□ 


LASER PRINTERS 


NEC 


LC 890 


*2,950'>'>‘ 



35 Resident Fonts 
4 Standard Interfaces 
3MB of Internal Memory 


LC 890 Toner Cartridge 16.00* 



MODEMS 


THE™ 9600 INTERNAL 
BAUD MODEM 


$ 37000 ^ 



1200, 2400 & 9600 Baud • Internal Card ' 
Hayes Compatible • Auto Answer, dial 
• External add $50 


SYSTEMS 


THE™ 386/16 

, 790 °°* 

• 1MB RAM •32Bil 16 
MHz Operation • 200 
Watt Power Supply • 101 
Key "AT Style" Keyboard 

• 1 .2 MB Floppy • 

Western Digital Hard/ ^ 

Floppy Controler • 

Pheonix Bios • Monitor 
Optional 



BUY NOW AT DiSCCUNT WHOLESALE + 8% PRICES! 


Panasonic 

IMAGE 
SCANNER 
$82000* 


HOUSTON INSTRUMENTS All models CALL 

HEWLETT PACKARD Scanjet 929.00" 

PANASONIC FX-RS506 Scanner 1099.00" 

lOLINE PLOTTERS CALL 

SUMMAGRAPHICS(12x12) CALL 



Panasonic 

1091 MDL.2 


192/32 CPS, 

10" Par w/tractor 


$1 0500* 



BUSINESS SOFTWARE i 

iMONO & COLOR CARDS 1 

II 

11 

MODEMS 


ALDUS Pagemaker 3.0 479.75" 

ASHTON TATE dBase ML 358.00" 

ASHTON TATE Multimate Adv. II 235.00" 

BORLAND Paradox 2.0 418.00" 

BORLAND Ouattro 131.00’ 

BORLAND SideKick Plus 112.11" 

BORLAND Turbo C or BASIC 56.05" 

CENTRAL POINT PC Tools Deluxe 37.50" 

DAC SFT. DAC Easy Accounting 3.0 53.00" 

LOTUS DEVELOMPENT Lotus 1-2-3 271.00" 

MERIDIAN TECH Carbon Copy Plus 100.49" 

MICROSOFT Excel 2.0 275.00" 

MICROSOFT BASIC or Windows 4.0 60.55" 

MICROSOFT Word 4 0 1 89.00" 

PEACHTREE Accounting System II 146.45" 

PETER NORTON Ulililies, Advanced 68.75" 

SYMANTEC Q&A 3.0 186.85" 

WORDPERFECT Wordpeiiect 5.0 200.00" 


PRINTERS 


PANASONIC 

10801 170.69" 

1592 365.00" 

KX-P4450 Laser 1,374.48" 

CITIZEN 

180D 166.65" 

MSP-45 425.67" 

Tribute 224 551.00" 

Premier 35 459.00" 

EPSON 

LX800 176.00" 

LQ500 CALL 

LQ1050 CALL 

FX1050 CALL 

FX850 CALL 

NEC 

P5200 489.00" 

P5300 639.00" 

P2200 Dot Matrix 317.14" 

OKIDATA 

ML 393 948.39" 

ML 321 435.00" 

ML 320 315.00" 

HEWLETT PACKARD 

Laserjet II 1,585.00" 

Deskiet 651.45" 


HERCULES Graphics Card Plus 170.69" 

THE"' Color Card or Mono 60.00" 

A.T.I. EGA Wonder 800 x 560 205.00" 

ORCHID Designer VGAfIBM PC/XT) 287.31" 

PARADISE Auto Switch 480 162.00" 

PARADISE VGA Plus Card 249.00" 

VIDEO 7 Vega Deluxe 640 x 480 189.00" 

VIEDO 7 VGA 249.00" 


MITSUBISHI 

DIAMOND 

SCAN 

$43500* 



13“ Color Monitor 


W)rdFferfect 

\\( MtJ 1 *n K/cssirifr .S< iftwuic 


$ 200 °°’ 




WORDPERFECT 5.0 

• Advanced word processing functions 
• 100,000 word phonetic dictionary 
* Split screen editing 
' Use up to 5 different fields at once 


HAYES Smarlmodem 2400 

HAYES Smartmodem 1200 

THE''’ 2400 baud Modem 

392.89' 

263.56' 

92.00' 

THE"' 1200 Baud Modem 

THE''* 2400 Baud modem 

79.00' 

119.00' 

U.S. ROBOTICS HST 9600 ., 

579.00' 


COMPUTER SYSTEMS 


AST Premium 286 Model 80 1,399.00" 

APPLE Macintosh Plus. SE, MAC II CALL 

COMPAQ Deskpro 286 40MB 2,295.00" 

COMPAQ Deskpro 386/60MB 4,750.00" 

COMPAQ Portable III MDL 40 3,850.00" 

IBM PS.'2 Model 30 CMS 20MB 1 .473.59" 

IBM PS/2 Model 50 2,395.00" 

NEC HD. 640L. 2MB. backlit 2,175.00" 

TOSHIBA 1-1000 Laptop W/512K 719.00" 

TOSHIBA T-1200 DA W/20MB. backlit 2,193.00" 

TOSHIBA T-5100W/2MB RAM, 40MB 4,375.00" 

TOSHIBA T-3200 Laptop 3,395.00" 


FLOPPIES & DRIVES 


CMS 360K Ext. PS/2 Floppy 179.00" 

IOMEGA Bernoulli II 20MB Int 738.00" 

IRWIN 64MB Internal tape for IBM PS/2 451.00" 

IRWIN 145 40MB Internal Tape 419.65" 

MINISCRIBE 3650 40MB Kit 349.00" 

MINISCRIBE 3675 60MB HD Kit 389.00- 

MINISCRIBE 6128110MB RLL Full Ht 619.00" 

MITSUBISHI360K 1/2 HI. Drive 69.95" 

MITSUBISHI 1MB3.5“FD 79.79" 

MITSUBISHI 1.2 MB Floppy 1/2 Ht 85.62- 

PLUS DEVELOPMENT Hardcard 20 489.87- 

PLUS DEVELOPMENT Hardcard 40 601 .82" 

SEG ATE ST -225 2CMB Kit 249.00" 

SEGATE ST-25 • ' 42MB'40MS HD 399.00" 

SEGATE ST-4096 80MB Full Ht 529.00" 

SYSGEN Bridge File 3.5“ Ext. Drive 205.00" 


MULTIFUNCTION 


I. aJ 

AST Advantage Premium 295.00" 

INTEL Aoove board 2eu .. 51 2K 341.00- 

ORCHID Tiny Turbo 286 241.39- 

ORCHID Twin Turbol 2 342.39- 

TH E Multi I/O w/P/S/G/CLK/CAL 50.40" 


1-800-621 -SAVE 


1 - 31 2 - 205-1 300 


I 


I 


Monday-Friday 

8:30AM-6:00PM 


Saturday 

10:00AM-4:00PM 


All Major Credit Cards Accepted 


Tech Support 1-312-205-1410 
Customer Service 1-312-205-1510 
Fax 1-312-205-1525 


PM 01 89 


REAL BUYING CLOUT-Call now & pin over 200.000 
members who are loo smart to pay more! MEMBER- 
SHIP BENEFITS: • "Pay just 8% above advertised 
wholesale pnce • 3% cash discount (included in member- 
ship price) • Optional software rental library • FREE 
Wholesale Buyers Guide • FREE UPDATES • Price 
Protection • Fully Insured 48-hour shipping • All sales are 
final except for defects which will be repaired or replaced 
at our discrection if it's properly returned within the Manu- 
factures warranty. FREE Technical Support • FREE 
Bulletin Board * Prices subject to change • All products 
subject to availabilty Join Today For As Little As $10 
625 Academy Drive Northbrook, IL 60062 


• Call For FREE Catalog • Call For FREE Catalog • Call For FREE Catalog • Call For FREE catalog • Call For FREE Catalog • Call 


CIRCLE 353 ON READER SERVICE CARD 


Come visit Our Computer Warehouse Club Outlet Store * Come Visit Our Computer Warehouse Club Outlet Store • Come Visit Our Computer Warehouse Club Outlet Store 



















SOFTWARE 

SALE! 



MS-DOS^ BUSINESS 
SOFTWARE 

(MOST SOFTWARE AVAILABLE 
IN 5%" OR 3V>- PLEASE SP£C#Y ) 


Ability 

Ability Plus 

Borlaob Ouitiro Clone) . 

Borlano Reflex Workthof) 

Borland Reflex The Database 

Borland Spnnt The Word Processor 
DAC Easy Accountir>0 (ell version 3) 

DAC Easy Accounting Tutor 

DAC Easy Bonus Pack 

DAC Easy Graph & Mate 

OAC Easy Light 

DAC Easy Payroll 

DAC Easy Payroll Tutor 

DAC Easy Word II 

dBase II 

dBase IV 

Design CAD 

Deegwaw 

Diagram Masier 

EGA Paint. Version 200SF 

Eight In One 

Formlool 

Framework III 

Gem Desktop 

Oem Desktop Publisher 3 0 

OenerK Cadd Dot Ptol. Level 3 

GenerK Cadd. Level 3 

Qenerrc Cadd 30 

Harvard Graphics 

IPnnt 

Lotus 1-2-3 2 01 

Lotus Symphony 

Managing the Market 

Microsoft Excel 

Microsoft Protect 

Microsoft Word/Spell 

SduttiMeie Advantage it 

Multlpian 

Newsroom 

Newsroom Professional 

Pagemaker 3 0 

Pa^ Perfect 

Paradox 2.0 

Peachtrea Complete System If 

pfs Firai Choree 

pfs First Publisher 

pfa: Professional Flla with Report . . . 

pfs Professional Write 

wtnishop 

Prtnlsh^ Companion 

Prlntsh^ Graphics Holiday Disk ... 

Printshop Graphics Library at 

Piintahop Graphics Library *2 

Publish It' 

04A 

Quicken 

RBaaelorDOS 

Rightwnter 

Turin Clasaic (Lotus 1-2-3 Clone) . . . 

Ventura Publisher 2 0 

VP Expert 

VP Info (dBase ill Clone) 

VP Planner (Lotus 1-2-3 Clone) 

VP Planner nus 

Webetera New World Wnter 

WordPerfect SO... 

WordPerfect 5 0 Premium Pack 

WordPerfect Executive 

WordPerfect Library . 

WordPerfect Network S O 

WordStar 2000 Plus Release 

WordStar Pro Release 5 


MS-DOS 

LANQUAGES/UTILITIES 


AutoSketch 5 S3 

Borland Eureka The Solver lie 

Borland Sidekick 50 

Borland Sidekick Plus 13S 

Bortarvl Superkey 06 

Borland Turbo Basic Editor Toolbox 05 

Borland Turbo BASIC BS 

Borland Turbo C lOe 

Borland Turbo Lightning 06 

Borland Turbo PASCAL withBOOT/BCO 103 

Borland Turbo PASCAL Grphes 1 oolbox 65 

Borland Tur^ Prolog i02 


Borland Turbo Prolog Toolbox 

Bortand Turbo PASCAL Tutor 

Borland Turbo BASIC Database TIbx 
Borland Turbo BASIC Editor Toolbox 
Borland Turbo Assam Wer/Oebugger . 

Bortand Turbo PASCAL Database Tibx 
Borland Turbo PASCAL Editor Toolbox 
Borland Turbo PASCAL (^meworks 
Borland Turbo PASCAL NumMeth Tibx 

Borland Word Wizard ... 

Carbon Copy • itg 

Copy II PC 21 

Copy II PC Option Board Deluxe 116 

Crosstalk XVI 105 

Cruise Control 33 

Deluxe Paint II 66 

Direct Access 55 

Disk Optimizer 43 

Fastbaek5i4 97 

FastbackPhra . 115 

Foniasy2.0 .36 

Grammatik III 54 

Laplink Plus 64 

Mace UiMitiea 59 

Microsoft C Compiler 5.1 289 

Microsoft Macro AssemblerS.1 99 

Microsoft Quick BASIC Compiler 67 

Microsoft “C" Quick Compiler 67 

Microsoft Windows 266 67 

Microsoft Windows 366 .. 133 

Mirror II Crosstalk Clone 39 

Norton Commander 49 

Norton Lftilities 4.5 Advanced 79 

PC Tools Dehixe 5 0 45 

Prlntmaster Plus 33 

Remote 2 i06 

Sideways 42 

SmanComm ll 3.0 66 

Wonder Plus by Bourbaki 51 

X Tree 39 

X Tree Pro 69 

BOOKS 

Take advantage of our volume discounts and 
sava a bundlal Buy any 3 books and tarn an 
additional 83 ditcouni. Buy 4 and daduct 84. 
Buy 5 and deduct 85. etc. 


1-2-3 Command Langum 

1-2-3 for Buaineta. 2nd Edition . 

f-2-3 Macro Library Handbook 

1-2-3 Tips. Tricks 6 Traps. 2nd Edition . . 

Using 1-2-3, Special Edition 

C Programmer's Library 

C Programmirtg Quids 

C Sei^Study Guide 

CAD 66 

dBASE III Plus Handbook 

DOS Programmer's Reference 

IBM BASIC Handbook 

Managing Your Hard Disk 

MS-DOS Users Guide 2nd Edition 

Running MS-DOS 

Turbo PASCAL for BASIC ProgrammeiB . 
Turbo PASCAL Ttpa. Tricksand Traps . 

Using 1-2-3 with software - . 

Uairtg AuioCed 

Uting Dollera and 8ense 

Using Managing Your Money 

Using Paradox 

Uting Qutttro 

Using 06A 

Uairtg Quick Basic 4 

Using Reflex 

Using Spnnt 

Using Symphony, 2nd Edition .... 

Using Venturi Publisher 

Using WordPerfect 

Using WordPerfect 5 

Using WordStar 

WordPerfect Tips. Tricks 6 Traps 


. J16 


OTHER MS-DOS SOFTWARE 

Alge Blester 

Bank Streel Writer Plus 

Certilicale Maksr 

Chess Msster 2000 

Chuck Yeager'S AFT 

Designasaurut 

Dotlars and Sense 

F-1S Strike Eagle 


Gunsnip 

Jet 

Kings Quest I 

Kings Quest II 

Kings Quest III 

Kings Quest IV 

Learning DOS 

Leiture^it Larry 

Managing Your Money 

Mavis Beacon Teaches Typirtg 

Math Blester Plus 

Math Rabbit 

Mean ia. Ultimate Golf 

Micro Cookbook 

Microsoft Flight Simulator 

NFL Challenge 

Police Quest 

Reader Rabbit 

Sileni Service 

Space Ojest 

Space Quest li 

Spell It' 

Test Drive 

Typing Tutor IV 

Where in Europe is Carmen San Dlego^ 
Where in u S A is Carmen San Diegof . 
Where in World is Csrmen San Die^'* . 

Wizardry 

Writer Rabbit 


MODEMS ft RODENTS 

Everax Internal 300/1200 with software $79 

Logimouae with aoftwara, Buaor Senal 75 

Logimousa with First Publisher 106 

Microsoft Bus Mouse with software 106 

Microsoft Serial Mouse with eoftware 106 

Willard 6 Ban Combo with IrtenOs CALL 

Mach IllJoyalick. each . . 32 

Joystick, each 24 

Internal 300/1 200 w/software 59 

Mouse Pad 6 

Intemal300/I200/2400 106 

Hi-Res Logimouae wttn software, But 94 

Hi-Rea Logimouae with iti Pubiither. 

Generic CADD. EGA Paint, etc 177 

Flight Stick 50 


STANDBY POWER SUPPLIES 


Proiecti againat bteckouta, brownouts, over and 
under voltage, EMI/RFI. aurgea and tpikaa 


250 Wait 
300 Wait 
500 Wait 
600 Watt 
1200 Walt 
1600 Wall 


‘Snipped mofpr treighi coHeci 


FLOPPY DRIVES 

360K 5%' TEAC FD55B 869 

720K S*- TEAC F066F 89 

1 2MB SVii" TEAC F055G 99 

360K 3Vk'' TEAC F035B 69 

720K S'*- TEAC F035F 89 

1 44M6 3Vt~ TEAC FD235HF 99 


HARD DRIVES ft 
TAPE BACKUPS 

(All kits come compiata wirh drive. contrpHer end cables) 

SMB Stsrtsr Kll 8149 

21 4MB Setgals ST22565m8ftsi Stepper ....2N 
32 7MB See^te ST23665m8 feat stepper . .299 

42 SMB Sea^le ST251 40ms fast stepper ... 399 
65 5MB Sea^ie ST277 40ms fast stepper 449 

Coioredo Memory 40MB Tm ini. X'T/AT 279 

Data CariridMapecity 20MB or 40MB 22 

Adapter Cawe for ext tape repleces dnve 6 — 39 


MONITORS 

HiRes TTL 720x248 Specify Oreen/Amber . 8 89 

RGB 14' Color 640x200 resolution 239 

EGA 14~ Color 640x350 resolution 369 

VGA 14" Multi-Frequency 499 


PRINTERS ft CABLES 

star NX-1000 I44cpt NLO, tractor 8166 

Star NX-1000 Rainbow Abovew/color 239 

Star NX-15 120cps. NLQ. SKbuflei. l32coi... 338 
Star NX-2400 170/S7cpa. 7K buff. 24 pin 339 


CIRCLE 252 ON READER SERVICE CARD 


Star ND-tS l00/45cps t*09 

Star NR-10 240cps 12 OK buff. NLO. tractor . . 359 
Star NR-15 240cpa. 12 OK butt. 132 cl. NLO . . . 459 

StarNB-1S300cpS. 16K buff. 132 cl. NLO 749 

StarNB-24i02i6cpB.5Kbutf,24-wiraLO 459 
StarNe-24i5Samtasabovabu1132col .. .599 

Molded 10' pprallel cable with thumbscrews . . 12 

Panasonic KX-P1D60I. 60 COi/144cps 179 

Panasonic KX-P1092I. 60 cot/240cps . . 349 

Panasonic KX P1091i. 80 COl/t92cps 219 

Paru8onicKX-Pl124 60col/t92cp8.24pin .369 


ADD-ONs ft ACCESSORIES 

2MB EMS memory brd. tor XT. w/OK RAM ...889 
2MB EMS memory brd. for AT, w/OK RAM .... 99 

Clor>e4-<lrtvefloppycontrollerwlth cable 29 

XT I/O 2-floppy, dock/cal. 2-oer, per/game 59 

TTL Hercules graphica with parallel port 49 

Color GrphetAdptr 640x200 w/par port 49 

EGA card 161 

VGA card 259 

/Ul 6007 and 00367‘s in stock Cell for pricei 
R8-232 moMed cable with thumbecrewi ID ... 20 

Centronica/Centronicsmotded cable ID 20 

Printer Switch Box, 2-poeltion.Centronlct M 

Printer Switch Box. 4-poeltion,Centronlct 49 

Primer Switch Box. 2-poetion. 08-25 39 

Primer Switch Box, 4-poeltlon. D8-26 49 

Vertical CPU aund (Add 89 lor wheata) 24 

AST Rempeoa 2MB EEMS memory board for 

ATwlth512K 439 

Microeott Mach 20 Disk Phis 75 

Microsoft Mach 20 Turbo Board 369 

Mwroeoft Mach 20 Memory Plua Board 296 

The Complete Fax Board 339 

The Comptele Answering Machine Board 239 

The Comptele Hand Scanner 168 


BUY FROM US RIGHT NOW 

(Please read the tin* pnnt lirsi) 

Our inventory le so targe H can not be liated 
complelety Plaue call ut if youdo rtoi eee what you 
want Chancel are. we have it or can gel ft right 
away Because of the time leg In magazine advar- 
llaing, prtcee are aub)ect to change Mthout notice. 
Our piicea ere lor mall order only. We are only 
human, ao we decline raapocisibility lor typograph- 
ical arrora. We wei c ome your company and/or 
partonal checks. We uae TaleCheck. PMm follow 
thaea TaleCheck reguleilons. The check must be 
drawn on a U.S. bank and bapayable in U.S. DoHara. 
Your Check must be bank printed and contain your 
street addreaa (not P.O. Box or APO/FPO) and 
telephone number. The signature must exectly 
match the name printed on thecheck. If your check 
does not meet thsae requlraments, aMow Ihraa 
weeks chack clearance time. We also acoapi Amer- 
ican Express. MealerCard. Viaa. CaaMer'a Checks, 
slectronic funds transfer, and we ship COO. COO'a 
and mMor freight ahlpmenta may require a deposit. 
Some special items may require e depoail. All 
COD'S require cash on delivery Company and/or 
paraonal checks can NOT bs aeceptsd in payment 
of COD shipment. Your credit card is not charged 
until we ship your order (3rourtd shipping charges 
are included on all orders overSIOO. Add shipping 
to all ordara under 81CX>. Wedo not coHact saiea tax 
on orders ahlpped outslda of Taxes. Orders piaced 
by 5 PM will be shipped iha next day H stock ia on 
hand. Your order will leave beforewe go home. The 
responalbilllyolauliabilllyofsoftwareraatBwfththe 
purchseer. Due to the nature of the bu ai naea ar>d 

K oduci, there are NO MPUNOB ON SOrrWAM. 

ease do nol buy software from ua if you art net 
sure ii will work for you BOFTWAIlB IB NOT 
RETUNHABLI. Software suppon providad M the 
manulecturar We wHI PNOVIDE RBPUkCtiiBNT 
ONLY if your disk is defective. If you noti^ us wfthtn 
30 days after delivery of your merchandkM. Please 
cell us lor help end irtatructiona should you have a 
problem 


GOOD AS GOLD WARRANTY 

We want you to be happy with your purchase. All 
Items wa offer carry the manufacture warranty, 
and any problem you might have In aerviee will be 
handled by hia service organization . Please cell ua 
should you have any difficulty In obteinir>g service 
Your sailafnclion le our goel end we beck it up with a 
30 day money-beck guarantee (except software) 
We will be happy lo mail you acopy of the complete 
warranty datalia on raqueat 


ORDER TOLL FREE 

1 - 800 - 527 - 0347 . 


FREE SHIPPING!* 

'For orders over $100 


Mon.-Fri. 9-7; Sal. 10-3 


"Serving You Since 1980 



MONTEZUMA 
MICRO 




-WE KEEP YOU RUNNING" 


2544 W. Commerce St. 

P.O. Box 224767 
Dallas, Texas 75222-4767 mm 
Telephone: 214-631-7900 
Facsimile: 214-634-8303 

•19U by Moniuumt Micro All rights re s erved 
PnCM and soacilwanons subteci to change wilhoul nonce 


USA * FLEX Has Quality, Name-BrantI Products 
at UNBEATABLE PRICES!! 


PRINTERS 


SAMSUNG 14" RGB CW-4656 ^209 

SAMSUNG 14" EGA CM^SSI ’349 

SAMSUNG 14" SYNC-MASTER CN455'I ’429 
SAMSUNG 14" VGA CQ4551 ’375 

MAGNAVOX 13" EGA 9CM043 ’329 

MAGNAVOX 13" RGB CM8762 ’249 

MAGNAVOX 13" VGA 9CM062 ’389 

NEC 14" MULTI-SYNC II ’579 

ZENITH 14" FLAT TENSION VGA 1490 ’629 

Save $20 on Any Monitor and 
Paradise Video Card combination!! 


VIDEO CARDS 


_r 


r 


PARADISE 

PARADISE MONO /COLOR CARD ’99 
PARADISE BASIC EGA ’149 

PARADISE MONOCHROME EGA ’159 
PARADISE AUTOSWITCH 480 EGA ’179 
PARADISE VGA PLUS ’259 

PARADISE VGA PLUS 16 ’309 


STANDARD CARRIAGE 
EPSON LX-800 CPS: 180-draft. 32-NLQ 
EPSON LQ-SOO CPS: 180-dr3ft, 60-NLQ 
EPSON LO-850 CPS: 264-draft. 88-NLQ 
EPSON FX-850 CPS: 264-draft. 54-NLQ 
EPSON EX-800 CPS: 300-draft. 60-NLQ 
WIDE CARRIAGE 

EPSON FX-1050 CPS: 200-draft. 54-NLQ 
EPSON LO-1050 CPS: 264-draft. 88-NLQ 
EPSON LO-2550 CPS: 264-draft. 111-NLQ 
EPSON DFX-5000 CPS: 533-draft. 80-NLQ 
MIDSIZE CARRIAGE 
LO-950 CPS: 264-draft. 88-NLQ 

Panasonic 

PANASONIC 1124 24-pin. 192-CPS 
PANASONIC 1524 24-pln, 142-CPS 


’188 

’298 

’518 

’338 

’399 

’449 

’718 

’918 

CALL 

’588 

’329 

’549 


HEWLETT-PACKARD BRAND 
TONER CARTRIDGES each ’86 

HEWLETT-PACKARD INKJET CARTRIDGES 
for DESKJET PRINTER ’16.95 

LASER PRINTER CALL 




• LAPTOP COMPUTERS 









TOSHIBA T1200 

’2349 




TOSHIBA T3100/20 

’2989 

WESTERN DIGITAL MOTHER BOARD 


TOSHIBA T3200 

’3699 

80286. EGA & Hard Drive controllers. BK 

’499 

TOSHIBA 5100 

’4689 

IDEA 5251 EMULATION BOARD 

’529 

AMSTRAD 1640 PORTABLE 

’895 

IRMA 3270 EMULATION BOARD 

’699 

1 ZENITH 

CALL 


- ’ 

. - 




TAPE BACKUP SYSTEM 


FAX MACHINES 
SHARP F0220 
SHARP F0420 

MURATA M-1200 
MURATA M-1600 


’989 

’1298 

’699 

’899 


COLORADO MEMORY SYSTEMS 40 MB 
INTERNAL ’299 EXTERNAL ’399 
-« Requires DC2000 Data Cartridges »■ 
Call About 60MB Tape Backup System 


DATA CARTRIDGES 
DISKETTES 


MODEMS with Communication Software 

"TIDBIT" 2400 BPS INTERNAL ’99 

"TIDBIT" 2400 BPS EXTERNAL ’119 

"Smalltalk" 4800 BPS INTERNAL ’299 

"desktalk" 4800 bps external ’339 


OD 2000 Data Cartridges 
OD 600A Data Cartridges 
DISKETTES 

SVi" DS/DD, Bulk Minimum 100 


SONY 

’17.49 
Ml 9.99 

a ’1.32 


* C4U TOU FREE 7 TO 7 MONDAY THIIU mOAY — 9 TO 2 SATURDAY * 

A =r sBsssr 1-800-872-3539 



135 N. Brandon Drive, Glendale Heights, IL 60139 

CiRCll K'SOMU MURSIKVKt t \IU> 


(Orders only please) 

FAX# 312-351-7204 
For Customer Service t Tech Support 
S12-SS1-7172 











Connect Your EPSON 
Printer to Your IBM 
Mini or Mainframe!! 

Enjoy Maximum Price 
and Feature Performance 

For IBM 3270 Users 

The AVATAR EP-connect 3287 Emulation Board is a 

plug-in card that allose the popular EPSON printers to be 
used in the standard 3270 applications. With the ep- 
Connect 3287, EPSON printers can be attached directly to 
any IBM control unit, emulating the IBM 3287 mainframe 
printer. 

EP-Connect requires no additional hardware interface. 
LED indicators are mounted on the EP-Connect board to 
provide status information, it is both logically and physically 
attached to the IBM system by a direct coaxial connection 
to the control unit. 

For AS/400 and 
System 34/36/38 users 

The 1-0 8300 emulation card connects with EPSON 
printers to meet all your application needs. The l-o 8300 
allows EPSON printers to emulate the IBM 4214 protocol 
used in the Systems/3X environment, in addition, the i-O 
8300 also offers full 5219-compatibillty and its command 
Pass Thru feature give users access to all built-in features 
of EPSON printers. 

The l-O 8300 and AVATAR EP<onnect 3287 installs in the 
following EPSON printers; 

EX-800 EX-1000 L0-950 

FX-86E LO-850 LO-2500 

FX-850 LO-1050 OFX-5000 

FX-286E LO-2550 FX-1050 

and ALL Future EPSON Printersll 

Buying an EPSON printer wih the l-O 8300 or avatar 
EP- connect 3287 will save you thousands compared to 
price of buying an IBM printer!! 

call for Your Epson printer ana Card combination Price 
YOU WON'T BELIEVE THE SAVINCSIII 


WHEN YflirVE GOT AN EPSON. CDC/^M 
VOPE GOT A LOT OF COMPANY. CKO W IN 


USA * FLEX is the dealer for state-of-the-art personal computers, 
peripherals, media and supplies, we have high volume purchas- 
ing power to keep our mall order prices extremely competitive!! 

We've been In business eleven years and have gained a reputa- 
tion for offering only top quality products. Our customers receive 
full technical support long after the purchase Is made. As an 
industry leader we guarantee you the service and support you 
deserve!! 


O MP ixc wrotiMTlOW. Mlnifnufn orOr $100. snioomg and nabdimg aOditKKUi No surcnargt 
fOTMascercaroorvia vtsa. Mastercard and prvpaidortMrsaccapced credit card orders not charged 
until order has been shipped Corpor at ions rated SA2 or better and govemnren t accounts are ac- 
cepted on a net so basts. CO O orders under SSOO. add SS 00 spectat handHng charge COO orders 
over $500. add $10 00 spectalhandtng Charge No sates tax outside of Ai returns must have prior 
approval from our Customer service Department (3i2-5Si-7i72i an returns must be m original 
pacfcino matertat and include aN warranty cards and manuals ah prices and so ecthc a ttore are sub- 
ject to change without notice 


Putting these parts together Is as easy as 1-2-3II 


First, lift off the top of the printer ana locate the 
serial heaOer socket. 


secona, gently Insert the l-O 8500 


Thlra, snap out the Interface plate ana plug In the 
9-pln "T" connector. 


connect the system, ana you 're reaoy to gol 


1-800-872-3539 

(Orders only please) 

FAX! 312-351-7204 
For Technical or cuctomer Service 
312-351-7172 


135 N. Brandon Drive, 
Glendale Heights, a 60139 


r 


V 





( Leprecard Disk Cards for PC St AT Computers ") 


* Average access speed per partition. Tandy lOOO/A/SX/TX Leprecards add $20. 


Tandy 1 000 Model 


Leprec^s feature Seagate drives, the acknowledged leader in techn^ogy and reliabilfty. 
You can use them as the first or second hard disk in your system. Low power consumption 
drives mean less strain on your system. You get a 1 year warranty, unlimited technh 
cal support S our illustrated installation and user’s guide. Models available for IBM 
PC/XT and compatibles. AVs and compatibles, as well as the TANDY 1000/A/SX/ 
TX/TL/SL 


FREE SOFTWARE: TakeTWo, the backup utility PC MAGAZINE named 
Editors Choice in 1986 S 1987. & PC KWIK disk cacheing from Multisoft. 


c 


-S. 

MODEL 

LPC 30/40 

LPC 49/28 

DRIVE 

ST138R 

ST157R 

SIZE/PERFORMANCE 

32MB 40ms 

49MB 28ms’' 

8 BIT PC/XT TYPE 

$389 

$549 

^ 16 BIT PC/AT TYPE 

$449 

$599 ^ 


/>!it£.risar"v 

TalufJm 





N 

20MB KIT ^279 

• Seagate ST22S - 21.4MB/65ms./Half-Height/14.d watts 

30MB KIT $299 

• Seagate ST238 - 32.7MB/65ms./Half-Height/14.8 watts 

40MB KIT $459 

• Seagate ST251 - 42.8MB/Half’Height/1 1 watts 

• Preformatted into a pair of 2t MB/28ms. partitions 

65MB KIT $549 

• Seagate ST277R ■ 65.5MB/Hatt-Height/t 1 watts 

• Preformatted into a pair of 32MB/28ms. partitions 

^ / 


— ( Seagate PC/XT Disk 

Pretested & formatted 

Western Digital short slot controller 

30 Page installation guide & reference manual 

Cables, mounting screws, full & half-h^ht face 

plates 

TakeTWo backup software, PC MAGAZINE 
"Editors Choice" 

PC-KWIK cache software by Multisoft 
1 Year Warranty. 30 Day Money Back Guarantee 
Optional: 150 watt. UL/FCC approved power 
supply for IBM PC's. $69 


TANDY 1000 kits add $20 


LepreFAX ModemsY 


V 



External Internal 

$359 4800 $289 

9600 $559 


• Sends/Receives from any Group 3 Fax 

’ Sends ASCII or word processing files 

• Prints on standard dot-matrix or laser 
printers 

• Easy to use Pop-up Menus 

► Automated sending during low phone rate 
periods 

' Portable external plugs into PC/XT/AT serial 
port. $359 

► PC Magazine Editor's Choice 

► InfoWorld Product of the Year 


i AT Disks y 


• Seagate Drive with IBM AT rails S cables 

• SpeedStor or OnT^ack large drive software 

• Formatted. Partitioned £ Tested 


Sae 

Mam 

Speea 

famtt 

Cmaoftr 

Pw 

HH 

ST251 

40ms 

MFM 

48MB 

$359 

HH 

Sr25I-f 

30ms 

MFM 

42MB 

$449 

HH 

ST277R 

40ms 

RLL 

65MB 

$499 

FH 

ST4096 

28ms 

MFM 

80MB 

$599 



(286^^ Computer P 


PERFORMANCE RATINGS 
NORTON 

STEM SI V«r4.0 MIPS PowerMeter 


IBM Model 50Z 

11.2 

1.6 

147.2 

Compaq 386*16 

15.6 

2B 

319.9 

Shamrock 286-12/0 

15.3 

2.5 

253.3 

Shamrock 286-12/1 

11.8 

1.9 

178.9 




■80286- l2Mh2 1 wail state (0 optional) 

-8 skx American made mothertxiard 
■Room for 1 futt and 3 he/t-height drives 
■220 watt power supply. Award BIOS 
•Serial/Printer ports, Clock/Calendar 
■Choice of 1.2 or 1.44MB floppy dnve 
Western Digital 1:1 interleave Disk controller 
-LepreKeys Enhanced keyboard with tactile 
switches & built'in calculator 
•RAM standard expandable to 1 MB. 

1 year warranty ■ 30 day mor>ey back guarantee. 


CoHYilete Systems with Serial/Parallel Ports; 

Monographics Card & Monitor $1095 

VGA Card & Monochrome Monitor $1295 

EGA Card & EGA Monitor $1495 

Orchid VGA Card & Multiscan Monitor $1595 
Orchid Designer VGA Card & 

NEC Multisync li Monitor $1895 

CIRCLE 184 ON READER SERVICE CARD 



733AA Lakefield Rd. Dept. P. 

Westlake Village. CA 91361 

To order, or get 

our free catalog, call TOLL FREE 
800‘722-ATXT 
Califomla 
80S 373-7a47 
FAX 

80S 379-9345 

• No extra lor Vtsa/Master/Dacover (AMEX add 3%^ 

• Prices mdude UPS surface shipping. 

• Federal Express shipping just Si 50 per pound. 

• 30 Day money back guarantee. 

• CorxKvafe $ Institutional PO's accepted. 

• Call for our FREE catalog. 



□It? 



HOURS: 

7 AM to 7 PM Monday-Friday 

8 AM to 2 PM Saturday 
Call on Sunday 


Systems 


Visa. MasterCard. Discover 
and American Express 
Accepted 


> BurrenPiELO road • suite io3n • om s Reet c ii 


IBM-NOVELL 
Network Support 
$85IHour 
1-800-634-8215 


COMPAQ 
Laptop SLT 286 


IBM PS/2 

Model Zb-Cciof $i250 

Model 30-20 Mb Disk S1585 

Model 50-20 Mb Disk . $2390 

Model 50-30 Mb Disk $2700 

Model 50-60 Mb Disk ... . $3120 

Model 60-44 Mb Disk $3200 

Model 70-60 Mb Disk $4175 

Model 70-120 Mb Disk $5400 

Model 80-44 Mb Disk ... $4250 

Model 60-70 Mb Disk . $4800 

Model 80-115 Mb Disk $5900 

Model 80-314 Mb Disk $8750 

COMPAQ 

286 Mod 1/640 K $1670 

286 Mod 1/40 Mb-640 K-Monitor . $2300 

366 Deskpro/20 60 Mb $5200 

386 De$kpro/20 130 Mb $6400 

386 Deskpro/20 300 Mb $8500 

*-■ : 21“ fHi. IID Mb $44- - - V 

386S Deskpro .... $2660 

386S Deskpro 20Mb/40Mb . . $3150/3640 

386/25 110Mb/300Mb . . . $6800/8900 

Portable II Model 4 $2500 

Portable III Model 20 $3400 

Portable III Model 40 $4050 

Portable 386 Model 40 $5400 

Portable 386 ModeM 00 . ... $6800 

.==:as SLT 288 20/40 

TOSHIBA LAPTOPS 
T1000 $775 

T1200F $1585 

T1200H8 $2399 

T3l00/20e $2650 

T3200 $3600 

T5100 $4700 

••• — ..52fJ0- 

Battery Backup , $326 

24006 Modem $290 

ZENITH LAPTOPS 

286/20 Soper Sport $3300 

:i6/40 Turbo SC’ 

PACKARO-BELL 
386 System ... 

286 System 

8088 System . , 

DISC DRIVES 
SEAGATE 20 Mb Kit . 

SEAGATE 30 Mb Kit 

SEAGATE 40 Mb Kit 

SEAGATE 40 Mb 

SEAGATE 60 Mb 
TOSHIBA 1 44 Mb Floppy 
PROCOMExt5 25'lorPS/2 , 

Hardcards 

MINISCRIBE 20 Mb Hard Card 



tH Consultant 
and Reseller 
Accrual Program 


$2600 
$1200 
. $640 

$259 
$295 
$366 
$449 
$639 
. $125 
. $290 

$379 

PLUS 20 Mb/40 Mb Hard Card $535/647 
. $429/519 
$795 
SCall 


PROCOM 30 Mb/40 Mb 
PROCOM 45 Mb for PS/2 
MAYNARD 20 Mb 

FAX 

SHARP F0220/F0300 $950/1159 

SHARP F0420/F0500 $1300/1400 

TOSHIBA 3010 $1275 

TAPE 

IBM 6157 for PS/2 $1350 

IRWIN 40 Mb Int/Exl $465 

MAYNARD 60 Mb XT/AT Int/Exl $675/881 
MAYNARD 60 Mb lor PS/2 $899 

MOUNTAIN 60 Mb $1199 

MONOCHROME MONITORS 

[8M PS/2 6503 $200 

COMPAQ Mono Amber/Green $210 

COMPAQ VGA Mono $210 

AMOEK 210/410 $79/145 

MULTISYNC GS $195 

PACKARO BELL Amber/Green $85 

COLOR/EOA MONITORS 

AMOEK C600/C722 $344/435 

IBM PS/2 8512 $435 


SAMSUNG RGB Comp $245 

ZENITH 1390 $405 

PGS UltraSync $500 

VOA/CAD MONITORS 

COMPAQ VGA Color $520 

IBM PS/2 8513 $515 

IBM PS/2 8514 $1075 

ZENITH 1490 . . $619 

NEC MultiSync XL $2070 

NEC Multisync Plus . . $879 

NEC MultiSync 2 $569 

MITSUBISHI 6905/6922 . . $2330/1934 

CSA1016 $1779 

HITACHI 4119 $2260 

NETWORK 

NOVELL 

SANTA CLARA Diskless Workstation $631 
WESTERN DIGITAL 3 Node LAN kit 
w/Western Digital software . . . $700 
Entry-level 286 Starter Kit. 4 Users 1470 
NOVELL 286 Software w/Keycard $1500 
NOVELL 286 Software V 212 .. $1939 

NOVELL SFT Netware Level i .. .$2120 
NOVELL SR Netware 
Level II V2.1 .... $2740 

Noodedicaied Netware Software 286 

w/Keycard $1470 

INTERFACE CAROS 
ARCNET PC1 10 LANBoard PS2 $520 

ARCNET PC1 10 LANBoard . $185 

ARCNET PC210 LANBoard . $235 

ETHERNET Interlace Connector $325 
ETHERNET Plus Board (tor 286) . $690 
G-NET Interface Card w/cable . $294 

WESTERN DIGITAL 

Ethernet Cards $260 

ACCESSORIES 

ARCNET Passive Hub $80 

ARCNET Active Hub $469 

Ethernet Terminators $38 

‘tji-ell Imscc »nd tirthotUtd 
■ >/ry >=? 

IBM 

IBM Adapter Card $450 

IBM 8wk Expander $425 

PC Lan Program $150 


TERMINALS 

WVSE 50 Amber or Green .... $370 

WYSE 60 Amber or Green , $295 

WYSE 85 $394 

SOFTWARE 

Aldus Pagemaker . , $459 

COMPAQ DOS 3.31 . $89 

DtsplayWnte IV . . $250 

IBMDOS33/4 01 . . $90/110 

IBM OS/2 Standard 1 0 ,....$235 

Lotus 1-2-3 V 2-01 5%/3’A' . $292/299 

Nixton Advanced Utiklies . . $75 

Paradox 2 0 $418 

Smartcom ll/lll $90/150 

Symphony . . $420 

Word Pefteci 5 0.. $225 

LASER PRINTERS 

1*4 

HP DeskJet ^ $675 

NEC LC890 $3244 

PANASONIC KX4450 > .$1590 

TOSHIBA PageLaser $2499 

HP ScanJet .$1075 

PRINTERS 

Ep«on 

FX 286e 200/40 cp$ . . ..$409* 

FX 850 260/84 cpS $345* 

FX 1060 260/84 cpS $510* 

EX BOO 300/60 Cps $459 

LQ 850 264/88 cps $510* 

LQ 1050 264/88 Cps $745 

LQ 950 , scan 

L0 2550 ... $929* 

OFXSOOO . ..$Calt 

Okidata 

320/21 $365/477 

390/91 $464/635 

393 $945 

Panaaonic 

KX 1080 1 144/28 cps $155 

KX 1091 I 192/38 cps $164 

KX 1092 I 240/48 Cps $320 


■ Will Beat Any Price". . . Dick 


1 - 800 ^ 634-8215 


1 - 312 - 654 ^ 10:0 


SALES AND QUOTES (Outstda llltnoK): 1-IOO-«34-«»S 
SHIPPING AND TECHNICAL SERVICE: 1-312-S5M170 
QUQTE-A-FAX: 1-312-32S-49H 


• Corponti and volumi purchases 
Invited. Call Dick. 

• Laasa availabla. 

> 24 hour bum in on all CPUs. 

» terms available. 

• Stock orders piKOd by 3:00 COT 
shipped same day. 

• 100H financing available. 

» Prices subtect to availability and 
change without notice 


• Prices reflect 3% cash discount 

• Allow It) days for personal 
checks to clear. 

• Wire transfer accepted 

• Minimum $5.00 shipping/ 
handling charge. 

• Returns subiect to restocking 
charge 

• Prepay add 2% shipping/ 
handling 

• Prepay and take discount. 

• Educational PO.'s welcome 


KX 1592 180/38 Cps . 

. ... $379 

KX 1595 240/51 Cps .... 

. . $445 

KX 1524 240/80 cps .... 

.. . $540 

KX 3131 17 cps LQ 

.... $290 

KX3l5122cpsLQ 

. . $461 

NEC 


P2200 170/55 24 Wire .. . 

. $339 

8850 55 cps 

.. $1050 

F»5200 

, $507 

P5300 

. . , , $705 

PSXL 290/100 cps 

$829 

P9XL 400/140 cps 

. $1025 

IBM 


Outetwriler III . 

$1125 

Proprmter III 

$485 

Proprmter II XL 

$550 

Proprmier XL 24 

$709 

Propnnter III XL 

$645 

Toshiba 


321 S/L 216/72 cps 

$499 

341 S/L 216/72 cps 

$630 

351 SX 350/100 cps 

$1000 

COMMUNICATION/ 

EMULATION 


• M PS/>- 5250 f 


IBM PC XT/AT 5250 Emulation 

$675 

AST PC XT/AT 5250 Emulation 

$575 

IBM PC XT/AT 3270 Emulation 

$450 

IBM PC XT/AT 3278/9 Emulation 

$490 

IRMA Board 

.. SCall 

us ROBOTICS 1200 

. $100 

us ROBOTICS 2400 

. $159 

HAYES 12008 Int 

$243 

HAYES 1200e/SCII 

. $282 

HAYES 1200 Ext 

$277 

HAYES 2400 Ext 

. $419 

HAYES 24006 w/SCII 

$418 

EVEREX 1200W/SW . 

$75 

EVEREX 2400 Int . 

$137 

EVEREX 2400 Ext .... 

$195 

VENTEL 1200/1200-f . 

$190/228 

VENTEL 2400/2400 Ext 

$290/380 

MULTIFUNCTION CARDS 

EVEREX MagicCard OK . . .. 

. $100 

AST 6 Pack w/384K 

... SCall 

AST Advaniage/2 for PS/2 

. SCall 

COMPAQ 1Mb Memory 386/20 . 

.. $650 

COMPAQ 4Mb Memory 366/20 . . 

.. $2200 

VIDEO BOARDS 


COMPAQ VDU 

.. SCall 

COMPAQ VGA 

$419 

GENOA Super Hi Res 800X600 . 

$175 

GENOA Super VGA 

...1310 

PARADISE Auto SwitCh-480 . . . 

.. $195 

PARADISE VGA 

$275 

RP MonoGraphics 

. . . $69 

VEGA Deluxe . . 

. . . $249 

VEGA VGA 

. . $275 


CNIFS 

Intel 

8067-1/2/3 $220/149/109 

80267-6/6/10 . . S167/24Q/289 

80387-16/20/25 . $469/595/860 

ACCESSORIES 


* System paces 

C IRCLE 295 ON READER SERVICE CARO 


AB Switchbox 

. $40 

Keyironics 101 Keyboard 

$100 

Printer CaWe 6710' 

$20/25 

6 Outlet Surge 

$25 

MICE 

LOGITECH HiRes . . . 

$95 

LOGITECH PS/2 

$69 

LOGITECH C7 Serial 

$69 

LOGITECH Bus 

$74 

OEXXA Mouse 

. $69 

Microsoft Mouse 

$119 

IBM Mouse 

$75 




SAVE 50% or more with our National Computer brand products. 


NATIONWIDE 

1 - 800 - 292-6272 

MARYLAND 

1 - 800 - 442-6272 

MARYLAND LOCAL 


561-0200 




All of our ribbons are manufactured to 
exceed your original equipment manu- 
facturers specifications. 


JCOMPUTIR^ 

9566 Oeereco Road • Timonium, Maryland 21093 

EiHBtfSUK NCRC GUARANTEE 

We w'/# never fcnow'/'y'v vf’u n 'ot ai'v 'c^^onYOur 

parch, iSO does not qivo you coniptvlr s.if'S/rtCfion the fi//' 
punhttse p/ice checittiliy ivttnuted (nuMC'd'.ife/K upon 

refiyfd of ;ne niercnn/ufiM’ 

Wo have cttMitys hei ^•»l■d >,.i‘r is i.omiilvte tit’lii the ^1 

CKSfomor hjs received tot.ti s.itisi,i, tiv'i fii ”' ou' tuodacts j 

S- ‘SevuH^c'i f’l.'S'iniu 


COLORS 


BLUE - GREEN - 
Nylon Only 


CARTRIDGE RIBBONS (NYLON) 

No. Dotcrlption Price (ea.) 

289 Alps 2000 $4.95 

050 Anadex 9500/9600 3.95 

180 Apple Imagewriter II 4 color 10.95 

114 Apple Imagewriter/DMP 3.25 

102 Brother M1409.. 5,05 

127 Brother M1509/1709 5.75 

131D Burroughs 8-9246-3/6 5.45 


104 

113 
109 
112 
118 
169 
167 
123 

114 
120 
130 


Canan A-1200 4.95 

Centronics 150/152 2.45 

Centronics 350/351/352/353 9,35 

Centronics 704/705/753.... 4,95 

Citizen LSP 120D/180D 4.95 

Citizen MSP 10/20 2.75 

Citizen MSP 15/25 3.85 

Comrex 420 7.55 

C. Itoh 1550/7500/8510 3.25 

Data General LP2 6.35 

Data Products M-100L/120/200 3.85 

131D Data Products B-300/600 5.45 

137 Data Products B-900/1000 7.15 

Data Royal 5000 2.85 

Datatrol/LRC MP40 4.55 

Data South 180/220/5180 2.85 

Dec LA 34/100/210 Letterprinter 3.25 

Dec LA 50 3.25 

Diablo 1660/2300 Matrix 3.85 

Diablo Hytype II Nylon 3.25 

Epson EX 800/1000 4.65 

Epson FX/MX/RX 70/80/85 2.75 

Epson FX/MX/RX 100/185/286 3.85 

Epson Lq/500/Lq 800/Lq 850H.D 3.85 

Epson Lq 1000 H.D 4.95 

Epson Lq 1500 3.25 

Epson Lq 2500 H.D 4.95 

Epson LX 80/90 2.75 

Facit 2301/4512/4514 3.25 

Facit 4500/4510/4511/4513 4.15 

Facit 4520/4525/4526/4528 2.85 

Fujitsu DMPG 9/DX2100-2200 4.35 

Hewlett Packard 2608 20.55 

Hewlett Packard 2631A 12.05 

Tally 1000/Honeywell 9mm G.P 2.75 

IBM 3287/3615 Sil.Dol. Cup/Loop 1.95 

IBM 3287/3619 Silver Dol. Cart 2.75 

IBM 3288 1/2" Harmonica 3.35 

IBM 3776 3/4" Harmonica 3.85 

IBM 4201 ProPrinter II 4.15 

IBM 4202 ProPrinter XL 4.95 

IBM 4207 ProPrinter X24 4,95 

IBM 4208 ProPrinter XL24 6.35 

IBM 5224 Baseball Bat 15.35 

IDS Prism Black 132/2080/2132 3,85 

178A IDS Prism Primary RD/BL/GR/B. .. 10.75 
178B IDS Prism Process CY/MA/Y/BL.... 10.75 


No. Description Price (ea.) 

286 Mannesmann Tally 85 4.35 

285 Mannesmann Tally 86 4.95 

233 MannesmannTallylOOO/1200/1600 3.05 

204 Mannesmann Tally 120/160 3.35 

205 Mannesmann Tally 140/180 3,85 

200 NEC 5500/7700 Nylon Cart 2,75 

114 NEC 8023 PC/8024 PC/8027 PC 3.25 

660 NEC Pinwriter P1/P2/P6 3.95 

661 NEC Pinwriter P3/P7 4.35 

662 NEC Pinwriter P5 H.D 4.35 

663 NEC P2200 H.D 6.05 

209 Okidata 182/183/192/193 4.35 

206 Okidata 292 5.35 

208 Okidata 293/294 6.15 

217 Panasonic KXP 1080/1091/1092 6,90 

226 Radio Shack DMP 400/LPVI 3.25 

235 RadioShackDMPi00/LPVii/TRS80LPii 4.35 

282 Radio Shack/DMP 130 4.15 

282 Seikosha SP800/1000 4.15 

261 Star Micronics NB/NL/NP/NX 10 3,95 

264 Star Micronics NL/NP/NX 15 5.75 

266 Star Micronics NX1000 5.45 

262 Star Micronics Radix 10/SR 10 3.95 

263 Star Micronics Radix 15/SR15 4.55 

290 Star Micronics SDIO 4.15 

291 Star Micronics SD15 4.55 

135 Telex 287D/287D2 2,85 

242 Texas Instruments 850/850XL/655 . ..3.45 

243 Texas Instruments 860/860XL/865....3.55 

245 Toshiba P321/P351 3.45 

245 Toshiba P1340/P1350/P1351 3.45 

246 Toshiba P321SL/P341SL 5.05 

135 Tritel 2.85 

131D Univac 0789/0790 5.45 

CARTRIDGE RIBBONS - FILM 

/correctab/e / multi-strike) 

306 BrotherEM60/1 00/200 Corr 3,85 

307 Brother EM200 HR15/25/40 M/S 4.15 

227 CPT Rotary 8/9 M/S 3.25 

158 Diablo Hytype II M/S 2.45 

317 Diablo Xerox Memorywriter 3,85 

334B Epson DX 10/20/35 M/S 4.85 

168 Facit 4560/8000 Corr 5,25 

1960EM-IBM5218/5219 Displaywriter 

M/S OEM 12.35 

222 IBM 6240 M/S 1.95 

8120EM-I8M Quietwriter N/C 12.05 

740 IBM Wheelwriter Corr 3.85 

730 IBM Wheelprinter M/S 8.65 

320 IBM Selectric II H.Y, Corr 1.75 

2020EM-NEC2000/3500/8800FlipM/S 1 2.75 

201 NEC 5500/7700 Spinwriter M/S 2.75 

"CALL US FOR VOLUME 
DISCOUNT PRICING" 


QUALITY 

SERVICE 

PRICING 

BUY DIRECT FROM 
THE MANUFACTURER 

STOP THROWING AWAY 
YOUR DOLLARS 

$ $ s 

We manufacture our products w.th the 
finest matrix inks, premium high den- 
sity nylon, precision engineered plas- 
tics and "Rem" air refrigerated loading 
equipment. 


PURPLE — RED 


No. Description Price (ea.) 

303 Nakajima Corr 3.85 

304 Nakajima M/S 6.05 

334 Olivetti ET 201/121 Corr 3,35 

334B Olivetti ET 121/351 M/S 4.85 

222 Qume I/Sprint 3/5 M/S 1.95 

223A Qume III Quick Load 2.65 

219 Qume IV Sprint 7.8.9.10.11.12 M/S .,3.25 

227 Ricoh 1300/1600 M/S 3.25 

251 Wang System5581/6541M/S Matrix ,3 25 

TWIN SPOOL RIBBONS - NYLON 

445 Burroughs 9245/9247 5M 17.55 

453 CDC 100/200/300 5-25 

450 Centronics 100/300/500 4,15 

453 Data 100/300/400 5.25 

454 Decision Data 6807/6811/6814 7.65 

455 Dec writer LA 30/36 2.75 

456 Dec writer LA 120/180 3.85 

480 Facit 4540/4542 Black 4.05 

462 IBM 3262/5262 5.45 

465 IBM 3525 T/S 3,35 

463 IBM 5211 4.15 

464 IBM 5225/5250/5280 15.95 

470 Okidata 80. 82. 92. 93 1.35 

471 Okidata 84. 94 2.75 

467 Printronix 150/300/600 5.45 

955A Seiko Universal Black/Red 1.15 

470 Star Micronics Gemini 10/10X 1.35 

455 Texas Instruments 800^810/815 2.75 

456 Texas Instruments Omni 820 3.85 

401 Wang 2221/5521 3.45 

WIDE COMPUTER RIBBONS 

0056P-BST 14"x10 yds 8.75 

0106P-Burroughs 9246 15"x20 yds 17.55 

0156P-Control Data CDC 15"«25 yds 20.65 

0256P-Data Products 2230/2330 

15"x15 yds 15.15 

0276P-Data Products 2400 14Vx15yds ..15.15 

0356P-Docomation 1200 15"x20 yds 17.05 

0456P-Honeywell Pru1200 17.6”x22yds— .20.85 

0106P-Hitachi 15"x20 yds 17.55 

0556P-I8M 1403/3203/4245 14’'x20 yds . .14.95 
0656P-IBM 321 1/Documation 17"x20yds. 17.85 
0756P-IBM 4248 w/Imposer Strip 

18’/^"x20 yds 20.95 

0956P-Univac 0770 15 'x55 yds 39.65 

nq7RP-l Inivar n77fi IfiV/’xPO vds 17,65 

LASER PRINTER SUPPLIES 

92285A-Cannon/Hewlett Packard 

Laser Cartridge 97.95 

92295A-Cannon/Hewlett Packard 

Laser Jet II Cartridge 97.95 

'Prices subject to change without nohee. 


‘This is only a partial list of out products. CIRCLE 344 ON READER SERVICE CARD '^5 00 shipping and handling charge on all orders under $50.00 

Over $50.00 actual freight is charged 

See why corporations such as General Motors, Mobil Oil, AT&T, MCI, Eastman Kodak, the entire U.S. 
Postal Service and thousands more are now using National Computer jtiAStMA brand products 

WE NOW CARRY CANNON/HEWLETT PACKARD LASER PRINTER SUPPLIES. 



COMPUTER DISCOUNT WAREHOUSE 


SAMSUNG >*390 i77no m. m. e sim. tetn-M c&a. 

_ DOS U EMwcatf Kcytart 

1 Row S» 9 J 0 

fQ S-330;2SM«| 9MJS 

^1' s-m4(M»i Wise 

$-S50 AT Cofnpatibl*Vt2 MH 2 . 8 
Slob. iVPIC. Built-In EGA. DOS U. 

EnhincMl Kayboard 

. $-550. 1.2M Floppy $2015.45 

S-550. 20 Meg 1489.80 

S-550. 40 Meg . 1644.45 

►12 CAU 

►120 CDW^ 

»o0*l20 poB 

l2ACIl6d«l4a 

TZMaMweg y 

. . . PmCING 




WHY PAY 
RETAIL? 

Nobody SeUs 
for Less 

CALL FOR LOWEST CUSTOM QUOTES 


ATsT The right choice 


6300 W6S 
6312 W6S 
6386 WGS 
Model 63 
Model 64 
75 


AJI WGS Modelt Come with Keyboard 




HARDWARE, SOFTWARE & PERIPHERALS AT DISCOUNT PRICES 


..$2695.40 


St^ 70 MOL 300 . 

. .2998.36 CALL FOR ACCESSORIES 

An 

. .$^.42 r 


BStSo. 

MOL 140 . 

MOL 170.. 

Am 

6300 WGS . . .$lTm.42 Model 63 . . . .$499&8S 

6312 . . . .1692.12 Model 64 6680.70 

6386 WGS 3187.78 Model 75 6920JS 

IBM PS2 

MOL X 2 dr . .$1249.20 MOL 5(^X Meg $294160 
MOL X 20 Meo 166117 MOL 50^. X |4 q .NEW 
MDL 70 Al MdlS . PS2s 
m X 40 Meg .4497.67 


EPSON 

oRspoo. . . . , ail jgjj 


. cow™ 


1 MOL PS30286 2 


Ma F 


266 Mdi 1 $176915 386-20E. IX Meo . SAVE 

2M 40Meg....24S5.X 3181 M« 48 $3751:70 
2X 70 Mn. ..2691.x m Mil 388 6620 50 

386 Mdl X . . . 5485J0 II. Mdl 2 . . .186610 
386 Mdl 1X. . . .694692 Port. II, Mdl 4 . . .2797.X 
386S. Mdl X . . .31X46 Port III. Mdl X .349616 
3862SII»l:. Ud 110 699695 Port III. Mdl 40 .409635 
386251017. hU 300 891189 Port 366 Mdl X 542624 
386-20E. X Meg SAVE Port 386 Mdl IX .6689.74 
LASER TURBO 

XT 1 drive . . . $639.19 XT w/X Meg $1024.74 
XT w/X Meg . .926X XT w/X Meg . .1363J6 
XT w/X Meg . .94918 


Pe286 10 MHi S1249J6 

SIS m 

Pe2e6w/XMeg 1724.10 

Pe386 NEW MODEL 

WYSE 

MOL 21X $97050 MOL 2214 . . .$1971X 

MOL 2112 .. . 1422.x MOL X16 2098.X 

^FLOPPIESrDRlv^^rTSpE^^ 

1/2 hetgW floppy drn^ S99JI0 

MINIOTIBE Wao m« 29614/452 15 

MINISCRIBE X Meo V2 tieiQht w/RLL . . .34696 

MINISCRIBE SOeS/HU 71010/51557 

QE NOA X Meg rt ^ / Bd . Mm - . 73410 / 695 1 0 

GENOA IX fd tape 107065 

OMEGA X* 20 External 5 Va 179673 

IOMEGA B220X 1619.X 

IRWIN X M/m M inlamal Upc - - 399.10/ 539 20 
MOUNTAIN 444dim7irt . M680/5S775 

MOUNTAIN 150M Fiiesale 1144i2 

PLUS Passport X 479.10 

PLUS Passport X 59088 

PLUS X 4 X System Kit 489,75 

PLUS PS2 MC System Kit 586X 

PRIAM 40 Meo/80 Mm X9.55/M096 

PRIAM IN Mas 8»8 ditk ISNLX 

SEAGATE X Mm 1/2 rteigtit 39910 

SEAGATE 4096 ro Meg tiard dish 64610 

SVSGEN 5Vi Ext Floppy 2X.X 

wmEinsMiMsmsmm 

PLUS DEVELOPMENT 20 Meo $58916 

msirm^zr. jus 


MOST ORDERS SHIPPED 
WITHIN 48 HOURS. 


FX1050 PRXE niTOSO READY' 

LX800... EVER IQ2550 TO SHIP 

[I'lI' J-'JMlM- by Kodak 
1MP/> $319.17 /479 l17 

IBM 

Pro Printer II.. $429.95 Pro Printer XL24S679.7S 

Pro Printer X24 S29J0 Ouirkwnter III .129662 

W. ‘mK:, , , 

P96aXL $1067.X 8850 1M0.75 

OKIDATA 

ML 32t . . $4X 28 

ML 390 476X 

ML X1 648.x 

»tlco«r.,SLS 

PANASONIC 

iw. mis ffi' m 

lW2i 324.x 3131 29912 

1595 459.x 1524 5X.10 

3151 44612 CAU XR XCESSORIES 

0CITIZEN 

1200 $199.55 MSP96 $57966 

MSPX 29910 Prermere 35 . . . .577.17 

MSP50 3S2.X CAU FOR ACCESSORIES 

ALPS 

Allegro 24 $347.50 


H-POasM 696 00 

NEC LC890 31M.60 

PANASONIC User 159915 

TOSHIBA PageLaser 2497.15 


1 1 

^^2 

1 SANTA CLARA Diskless Workstation . 

.$6X.X| 

SOFTWARE ft STARTER KITS 

Entry-level 286 Starter Kit, 4 Users . . 
Entry-level 286 Starter Kit, 8 Users . . 
NOVELL 286 Software V 212 

. SXIX 
IN STOCK 

.167614 

NOVELL SFT Netware Le^l tl V2 1 . . 

.,2757.M 

INTERFACE CARDS 


3COM ETHERLINK. 

.S417.X 

ARCNET PC120 LANboarp PS2 

.536.x 

ARCNET PC120 LANBoard 

. 17127 

ARCNET PC220 LANBoard 

219 SO 

ETHERNET Interface Connector 

329.M 

ETHERNET Plus Board (for 286) 

. . 6X74 

G-NET Interface Card w/cable ... 

2X52 

TIARA 110 Lan Board 

14910 

WESTERN DIGITAL Ethernel Cards . . . 

. .26110 

ACCESSORIES 


AFtCNET Passive Hub . 

$7410 

ARCNET Active Hub . 

3X10 

Ethernet Terminators . 

3150 

T)ARA Active Hub 

.37210 

Novell trained and aotltorieed sales and support. 

1 Call COW to( ail new Sidiware vtrslons. I 

WYSE 50, Amber or Green 

$373.X 

WVSE 60, Amber or Green 

2X10 

WYSE 85 

3X20 




WORDPERFECT 50 5V»/3- 4 

dBase llU/dBaaeiV 

LOTUS 1-2-3 5V4/y/y .... 

BORLAND OUATTRO 

MERIDIAN Carbon Copy . 


$219.M/22tM 
.424.00/ 47118 
.30510/32710 

14912 

.11917 


Ventura Software Version 2.0 499.N 

COW '' cotor/nwiQ cwitt «wp . . .$ 99.00/8U8 
HERCULES COlor/n«no cwdi « l 14614/17U4 
TAXAN iMM card w/p 8811 

AT4T Monochrome Monitor 189.X 

AMOEK 410A/12M 149.99/87in 

COMPAQ Mono /VIA MaM 193.10/208.95 

IBM PS2 8503 209.95 

IBM PS2 B512/H19 436X/51tX 

NEC Monograph 1Z97.X 

P6S MAX m mx 

Pa6lAR0 bell Green or Amber 89.95 

TAXAN IX Green/124 AmMr CALL 




$AM!UN6 R6I Cama 

$2XM 

TAXAN 720 

MAGNA/OX 8762 

2X10 

259.05 

■Kumnx: 


VGA ft EGA MONITORS 





1023 $383818 1043 S14n.15 

1042 753195 1044 991606 

“RDHT* 

1212IS1 S34916 36xX $X9113 

12x17 49915 4 Button Cursor ■ ,7510 

ROLAND 

OXY-885. . . .Simx DPX 2000 . $3464.12 
DXY-990 ■ ■ ■ ■ 1X712 DPX-330Q . . . 488912 

SUMMASKETCH 
12x12 $37610 12x18 $63210 


HEWLEH PACKARD 

HP744IM . . . .$96810 
HP7475A . , 1417,« 

HP7550 X2156 

HP7570 IWEST PRICE 
HP SCAN JET... SAVE 


HOUSTON 

INSTRUMENTS 

HI DMP-52/52MP 
HI 0MP-56A 
HI DMP-61 
HI DMP-62 


AST 5251-11 Plus $59919 

EVEREX 12006 /24fN tOOM/ 19150 

IRMA 3278/79 69617 

MEGAHERT2 24006 221X 

PACKARD BELL 2400 r r .169.95 /ttlX 

Hayes 

HAYES 1200. . $289.60 24006 $37915 

12008 X9.X 2400PS2 399,15 

2400 424.68 

IkRibotics 

Courier 1200. . . $1X.80 12N EiMnsI l1X.1t 

Courier 2400 . .299.x 24006 . . . 1X70 

12006 1XX 88MHr 88128 

1200 im . $194.50 2400 Int. S2X.10 

1200 Plus 22618 2400 Ext. . 38144 

f Quiet" 

TRIPPUTE 

8C-458 $40771 4 Outlet S X.X 

BC-1200 76655 10-1200 15915 

BC-2000 117910 LC-1600 ... 1X15 

DATASHIELO 

500 Wan . . $560.05 1200 Wan . . . $994.75 

800 Wan 638.50 6 Outlet Surge . . .2715 

wfer-- * 




COMPAQ VGA monitor $54168 

MAGN/V0X 943EGA/9UMM2 .. 3664IV772 52 

MITSUBISHI 1410 38650 

MITSUBISHI Diamond Scan 522.X 

NEC Multisync ll/PLUt 5X76/18118 

NEC MuWtrac XL 18 lack 1I||X 

PACKARD BELL VGA Monitor »5" 

PIS UIMV1K 52$. 

SONY Mulliscan 1303/1382 5114S/SX2S 

TAXAN 770 1-/7I1 INSTOCK 

ZENITNZ-MN 6X10 

VGA DISPLAY CARDS 

All VGA VIP $28124 

GENOA 5100o, 23414/33055 

MAGNA/OX VGA. 247.10 

RENAISSANCE RVGA 21105 

PARADISE VGA .. . 29718 

ORCHID VGA 27114 

VIDCO-7 VGA 2N.t5 

EGA DISPLAY CARDS 

VIDEO 7 fast Write $372.15 

VIDEO 7 VRAM VGA 48125 

GENOA Super EGA Hi-Re^ 80C x 600 . . . 234.X 

NEC MVA 1024 96050 

PARADISE Auto Switch EGA 480 17165 

TAXAN 570 800x600 1XX 

VIDEO 7 Veea Oeiaia 2XM 

CAO MONITORS ft CARDS 

MITSUBISHI 6905 19 inch $23X90 

HITACHI 4119. 19 inch 2mM 

SYSTEM! ARTir HH 1779 20 

SIGMA laservicw 17M.10 

VERMONT Cobra 2977.75 

METHEUS 1104 985.58 


SHARP FO-300 . 12X10 TOSHIBA 3010 , . t226X 
SHARP FIMX 13X18 BEiw FAX21XI 1C8617 


Swrofilnf^Srioar pr'senir*. , , 

lASF 5 Fbck 0 l 18 OS/DO wftaie 

KENSlNGuw Masterpiece 

KENSINGTON Masterpiece Plus 

KEYTRONICS 5151 IBM or ATST 

KCYTRMICS 101 

Pnnter C^ (IBM to Centronics) 6 ft . 

XT Fewer >a»»ly IX Wbtt . 


49.00 

XX 

.123X 

141X 


..XK/ 




LOGITECH C7/ 

LOGITECH Lpgimouse C7 w/ publisher . 
MICFtO^FT Mouse (Bus Wrsiool 

MlCROtOn Meaee iSarlai Vereteai 117 25 

MOUSE SYSTEMS (Serial VersKm) 9155 

MOUSE SYSTEMS (Bus Version) ixn 

MOU« tYSTEMI Omalwwiae . . . .X78 


HIGH VDLUME BIDS INVITED 
2S4a Matu Dm. Nofttlbcook. H. 600(2 FAX.A.a<D (312) 291.1737 


H you find a batter price 
call us before you buy. 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE 

Open terms available to approved credit 


NOW! 


SOCIAL EXTENDED HOURS 
SMs /30-7 30CSTMon-Pn 
9 00-3 30 CST Sat 

Tach Support 9 OO-SOO CST Mon-Fri 


urinMCnu 


CHARTER MEMBER 


1800 ) 233-4426 Mmk 

^ ^ W W IVIARKETING COUNCIL 


In Illinois ' FAX 

i(312) 498-1426 (312) 291-1737 


&ect Mrktuig AMCoawn. kv 

MEMBER ^ 

B129 


0 






ORDER LINE: 

1 -800-441 -F/\Sr 


WordPerfect 5.0 

^15 

ListH95 

The most popular word 
processor is now even 
oetier than ever! Ver- 
sion 5.0 adds multiple 
font support, graphics 
integration, page preview and 
much more. WordPerfect 5.0. still retains its 
feel and ease of use that made it #l . Combine 
this with the best support in the industry and you 
can't lose. 



SPECIALS 


TOSHIBA 
T1000 

$749 



The Toshiba 
TIOOO is the' 
perfect second 
PC! It comes with: 
of ram, a 720K floppy drive, a 
supertwist LCD screen and MS-DOS in rom! 
All this in a battery-powered 7 pound package. 
A 768K ram card is just ^269 and can be .set as 
base, expanded, or a non-volitile ram disk. 


TOSHIBA 
Printers 



These 24 pin 
models are 
loaded with 
features and 
are priced right. 

Y ou can select multiple fonts 
and pitches right from the menu-driven front 
control panel, with paper parking, you can insert 
a single sheet without removing the continous 
form paper. All this and multiple emulations with 
no dip switches. 

P321SL Narrow *459 

P341SLWide *629 


ALPS 
Allegro 24 
Citi^ 

120D 
180D 
MSP40 
Tribute 124 
Tribute 224 
Diconix 
150P 
Epson 
FujttMJ 
013400 
NEC 
P2200 
P5200 
P5300 
LC890 
Okidata 
182 Plus 
320 
390 

393 (Reg. Interface) 
Panasonic 
KXPl080i-2 
KXP1091i-2 

KXP1124 

KXP1595 

KXP1524 

Star 

NX1000 

NX2400 

NB2410 

Toshiba 

P321SL 

P341SL 

P351SX 


UST 

FAST 

mi 


11 

499 

315 






BOARDS 


229 

145 

AST 

UST 

FAST 

259 

165 

Hot Shot 286 

645 

339 

449 

299 

Six Pak Plus 64K 

210 

119 

599 

429 

DTK 



899 

599 

266 lOmhz M/B 

499 

249 



XT1.2mb FDC 

79 

45 

499 

299 

Everex 




Call 

1200B Int Modem 

149 

69 



2400B Int Modem 

249 

129 

995 

549 

Gsnoa 





Super EGA Hi-Res+ 

399 

169 

569 

339 

Super VGA #5100 

445 

239 

799 

509 

VGA Hi-Res #5200 

645 

359 

1049 

669 

Hercules 



4799 

Call 

Graphic Card -f 

299 

169 

319 

219 

8087-2 

250 

149 

499 

329 

80287-10 

480 

249 

699 

469 

Above Board Plus 

795 

459 

1399 

915 

Orchid 





Designer VGA 

545 

309 

299 

159 

Tiny turbo 286 

445 

269 

329 

185 

Twin Turbo 12mh2 

645 

359 

529 

315 

Paradise 



749 

419 

Autoswitch 460 

349 

169 

949 

519 

VGA Plus 

399 

259 



VGA Plus 16 

499 

299 

289 

169 

VGA Professional 

799 

Call 

499 

319 

Practical Peripherals 



699 

449 

1200B Int Modem 

99 

65 



2400B Int Modem 

199 

149 

749 

459 

Prometheus 



999 

629 

Promodem 2400B 

199 

129 

1499 

929 

Promodem 2400G 

249 

159 





The Complete PC 

Answering Machine 
Fax 

Hand Scanner 
USRobotics 
1200 Baud Internal 
1200 Baud External 
2400 Baud Internal 
2400 Baud External 
Video? 

Fast Write VGA 
Vega Deluxe 
Vega VGA 
V-RAM VGA 


LIST 

349 

399 

249 

149 

179 

249 

279 

549 

379 

499 

899 


LAPTOPS 

Mitsubishi 
MP-286L Dual 
MP-286L 20mb 

NEC 

Multispeed EL 11 
Multispeed HD 
Toshiba 
TIOOO 

T1200F 

T1200FB Backlit 
T1200HB Backlit 
T1600 
T3200 
T5100 
Zenith 

SuperSport Dual 
SuperSport 20mb 


3195 

4595 

2295 

3695 

1249 

2099 

2399 

3599 

5799 

7499 

2399 

3599 


FAST 

219 

249 

159 

69 

89 

119 

149 

335 

189 

259 

Call 


1879 

2449 

1449 

2249 

749 

1369 

1499 

2399 

Call 

3695 

4595 

1599 

2399 

3295 


SuperSport 286 20 mb 4999 

CALL FOR LAPTOP SPECIALS 


Magn 

7BM 


MONITORS 

jnavox LIST 

;M749 VGA 229 

9CM082 VGA 649 

Mitsubishi 

1409 RGB 

1410 EGA 

Diamond Scan 1381 799 

NEC 

Multisync II 899 

Multisync Plus 
Princeton 
Maxis 
Utitrasync 
Utitra 16 
Seiko CM1430 
Sony 

1 302 Multiscan 

1303 Multiscan 
Zenith 1490 


399 

599 


1399 

389 

849 

1375 

995 

995 

825 

999 


DISK DRIVES 

Miniscribe 
40MB AT #3650 
Mitsubishi 

40M6 AT MRS35 22ms 825 

Seagate 

20MB XT Kit #225 
30MB XT Kit #238 
40MB AT #251 
40MB AT #25M 
80MB AT #4096 
Toshiba 


499 


599 

699 

899 

999 

1199 


360K Floppy 
720K 3.5* Floppy 
1.2MB 5.25’ Floppy 
1.44MB 3.5* Floppy 


119 

149 

149 

189 


FAST 

149 

419 

259 

399 

489 

575 

869 

Call 

479 

859 


659 

479 

599 


267 

287 

349 

449 

549 

77 

87 

87 

100 


Call On Non-Listed Items 


Clipper 
DataBase 6X 

dBase IV 795 

dBXL Diamond 199 

Foxbase Plus 395 

Paradox 725 

Quartz 795 

RapidFile 295 

Rbase for DOS 700 

Reflex 150 

Q&A 349 

Desktop Publishing 
Byline 295 

GEM DesktM Pub. 299 
Pagemaker 3.0 795 

PFS:First Publisher 129 


FAST 

Call 

379 

449 

105 

185 

399 

449 

179 

419 

84 

179 

175 

169 

Call 

69 


SOFTWARE 


Graphics 

UST 


Deluxe Paint 11 
Draw Applause 
First Graphics 
Freelance Plus 
GEM Draw Plus 
Gerteric CADD 
Graph Plus 
Harvard Graphics 
Perspective Jr. 

Integrated 


105 

495 

129 

495 

299 

99 

495 

495 


First Choice 
Works 

Windows 286 


159 

149 

99 


FAST 

67 

269 

Call 

Call 

165 

49 

299 

Call 

Call 

95 


Publisher's Paintbrush 285 

149 

Windows 386 

195 

117 

Utilities 


Ventura 2.0 

895 

459 

Mice 



CoreFasl 

149 

87 

Rnsneisi 


Logitech C7 Serial/Bus 

119 

65 

Desk! ink 

170 

95 

Bedford Integr. Acet. 

249 

149 

Logitech HiRes Bus 

150 

79 

Desqview 

130 

73 

BPI 


Call 

Microsoft Serial/Bus 

150 

95 

Fastback Plus 

189 

99 

Computer Associates 


Call 

Microsoft W/ Windows 200 

129 

FastTrax 

50 

33 

DAC 3.0 

99 

59 

PC Mouse II Senal/Bus 1 49 

82 

Formtool 

95 

54 

DAC Payroll 3.0 

99 

59 

Power Protection 


Laplink Plus 

140 

77 

Dollars & Sense 

179 

99 

Curtis Ruby Pius 

115 

59 

Norton Advanced 

149 

74 

In-House Accountant 

199 

109 

Datasheikf 85 

90 

50 

PC Tools Deluxe 

80 

36 

Managing Your Money 199 

117 

Datasheild 1 00 

99 

57 

Sidekick Plus 

195 

119 

Peachtree Complete II 199 

149 

Isobar 4-6 

80 

42 

XTree 

70 

34 


Programmirtg 


Macro Assembler 1 50 
Norton Guides (Specify) 100 
Turbo Basic 99 

Turbo C 2.0 149 

Turbo Pascal 5.0 149 

Quick Basic 99 

Quick C 99 

Spreadsheets 


Excel 
Lotus 
Lucid 3-D 
Quattro 
Worksheet Utilties 


495 

495 

149 

248 

100 


FAST 

89 
58 

58 

90 
90 

59 
59 

Call 

Call 

79 

139 

55 


Word Processors 



LIST 

FAST 

Easy Extra 

99 

55 

GEM First Word Plus 

199 

117 

Gramotatik III 

89 

49 

Manuscript 

495 

Call 

Multimate Adv. II 

565 

247 

Professional Write 

199 

105 

Rightwriter 

95 

49 

Sprint 

195 

119 

Q&A Write 

199 

119 

Webster's Writer 

60 

47 

Word 

450 

Call 

Word Perfect 

495 

Call 

Word Perfect Library 

129 

59 

WordStar Prof. 5.0 

495 

219 

XyWrite III Plus 

445 

299 


Call On Non-Llsted Items 


TKRMS: Most Onim Ship Within 48 houn. No 
Charge for Viu or MaMcrCara. Shipping Cha^: .1% 
iMin. $4). Product warranties, often & claims are 
handled by the manuraclurer. All returns are subyeci to 
15*11 revtockiM fee. call for RA number Noreium^oo 
used Items. Sbn>. rto COD's. Pervinul/companv 
checks delay shi{mng. Compatibiliiy not guaranteed. 
Ape’s add )l.^. mce^yavailaMtly wbicci to change. 
AZ orden add 6.151 tax 

For your protection, we check for stolen credit evds. 
Mafling Address: 

3121 E. Grove St.. PtwenU. AZ 83040 
T* ptocr orders onlr call: 800-441 -3218 
To check on no order cnll: 602-431-8973 


CIRCLE 352 ON READER SERVICE CARD 





Designer Carry Case for Laptops: Extra pockets 

for portable printer, battery pack, pocket modem, manuals & 
software etc Comes with handle and shoulder strap For NEC 
EL & HO and all Toshiba Laptops Specify model 
Only . 149 With 


liny L^iptup . 


130 


TOUCH BASE Systems World Port Pocket Modems Both 1200 & 
2400 use own battery Operate on Bell and CCITT standards 2400 
includes AC Adapter and Carbon Copy PLUS comm sw Comes with 25 
pin female connector For Toshiba adapter cable, add 20 
1200/2400 159/259 With any Laptop 1200/2400 150/250 


QUADRAM JT Fax Portable slips into your pocket artd plugs into 
any MS DOS computer's serial port to let you (ax (rom wherever you are 
JT Fax board goes into your PC AH come with software 


JT Fax 4800/9600 


JT Fax Portable 339 


SHARP FAX MACHINE: Group 2, 3 Compatible Auto con- 
trast control end half tones transmission 10 page auto feeder Activity 
and transaction reports Copy furtciion Automatic redial 32 auto dialing 
numbers Built-in phone 

FO-220 (Beige) 979 UX-180 (Black) ,979 


■k DICONIX 150 


Parallel w/3' Cable 


309 


With Purchase 


PRINTERS 

ALPS Allegro 24 pm 

359 

ALQ 200 Color 16/24 pin 

439/469 

ALQ 300 Color 18/24 pin 

629/669 

ALQ 224E Color 

599 

ALQ 324E Color 

749 

BiDi Tractor- 200/300 

70/90 

Ribbon ALQ Black/Coiof 

15/20 

P2000 w/ Tractor 

679 

P21CX) w/Tractor 

1079 

P2400 Color. w/Tractor 24 pm 969 

* DICONIX InkJet ISO parallel 

with 3' or 6' cable 

309 

With any Laptop 

279 

NEC P2200 

329 

5200/5300 

515/669 

Color Kit 5200/5300 

109 

Cut Sht Fdr 5200/5300 

169/199 

* TOSHIBA 321SL 

479 * 

* TOSHIBA 341SL 

599 * 

KENSINGTON Printer Stand 

20 

* With Printer 

10 * 

FREE With Prepaid Printer Order 

DRIVES & BACKUP 

PLUS HARO CARD; Single Slot 

20/40 MB 

499/649 

FUJITSU 5.25' 360K for PC/XT 09 
FLOPPY 5 25" Ext 360k Specify PS/2 

NEC HD. Toshiba, Zeniih 

349 

TOSHIBA 3.5" Int 1 44MB with 

Universal mounting Kit 

115 

SEAGATE: For PC/XT HALF HT 

PRO PACK 20 MB (ST 225) 

289 

PRO PACK 30 MB (ST 238) 

299 

Fully Pretested. PRO PACK 

includes 

controller, cables, detailed & illustrated 

manual Six months warranty 


PC/XT Mtng Kit & Filler Plate 10 

FOR AT: 40 MB w/partilioning sw 

SEAGATE ST251 40ms 

399 

SEAGATE ST 251-1 28 ms 

449 

AT Mounting Kit 

10 

ARCHIVE: Uses Floppy Cont/DC2000 

40 MB External lor PC/XT 

449 

MOUNTAIN: Uses Floppy ConUDC2000 

40 MB Internal lor AT 

379 

DC 2000 Smgle/Box of 5 

25/120 

DC600 Smgle/Box of 5 

30/140 


279 -k NEC P2200 . 


329 ★ 


SYSTEMS 


NEC MulliSpeed EL II 1479 

MuKiSpeed HO w/20 MB 2299 

Battery Pack-Specify EL or HO 99 
Carry Case EL/ HD 99 

Floppy 5 25 ' Ext 360K lor HD 299 
NEC Modem 1200/2400 Int 269/339 
TOSHIBA LAPTOPS 
TiOOO w/out Carry Case 769 

T1000 w/Toshiba Carry Case 829 
TIOOO w/Case S 76eK Card 1129 
T1200F. 2 floppy w/oul CC 1299 
T1200FB. Backlit w/oul CC 1469 
T1200H. 20MB w/out CC 2189 

T1200HB. Backlit w/out CC 2299 
T1600 w/out Carry Case 3099 

T3100E w/out Carry Case 2699 

T3200 w/oul Carry Case 3399 

T5100 w/out Carry Case 4399 

T5200-40MB w/oul CC 5999 

TS200-100MB w/out CC 6999 

ACCESSORIES lor Toshiba LapTops 
With Laptop Use Second Price 
AC Adapter T 1000/ 1 100 -I- 75/60 

AC Adapter T1200 99/80 

Auto Adapter TIOOO/ 1 100 4- 65/50 

Battery Charger Tt200 239/210 

Battery Pack T1200 85/70 

Battery Backup T5100 299/280 

Carry Case for TtOOO or T1200 60 

Carry Case (or T3200 or TS100 90 

Designer Carry Case w/ pockets for SW. 
manuals, portable printer etc 
Specify model 149/130 

Expansion Chasis w/intertace for 
11004-/1200 or 3100/5100 869/829 
WonUnder: Expansion slot for 1100-*- . 

1200 or 3100/5100 299/270 

Floppy 5 26 ' Ex! 360k 299/270 

Memory 760k T1000 299/290 

Memory IMS T1200/T3100 599/570 
Memory 2MB T3100E 869/840 

Memory 3MB T3200 1239/1200 

Memory 2MB T5100 1049/1020 

Modem 1200 tnl T1000 319/300 

Modem 1200 No Slot T1200 299 

When installed 350 

Modems TltOO-i- / 1200/3100/5100 
Toshiba 1200 Int 299/260 

Megahertz 1200 int w/sw 169/159 
Megahertz 2400 int w/sw 279/259 
Prometheus 1200 Int w/sw 149/ 139 
Prometheus 2400 Int w/sw 329/300 
Adaptamodem 2400 Int 329/300 
World Port 1200 Ext 159/150 

2400 Ext w/AC Adapter 259/250 
Toshiba cable for Ext Modems 20 
Numeric Keypad T1000/1200 99/90 
Numeric Keypad T3100E 99/90 

Brooklyn Bridge 99/90 

Battery Watch by Traveling sw 39 
Desk Link by Traveling sw 129/120 
Laplinh Plus by Traveling sw 109/100 


MONITORS 

LOGITECH AutoSync with EGA 

Card 

LogiMouse & Pamt Show 

609 

MITSUBISHI 0 Scan 1371 

449 

Wilh Tilt & Swivel 

475 

Diamond Scan Tilt & Swivel 

30 

NEC Multisync 11-1402 

589 

NEC MultiSync PLUS 

079 

SONY 1311CR-13" Trinitron Color 

Remote TV & RGB Monitor 

449 

Sony 1311 to IBM Cable 

20 

SONY Multiscan 1303 

529 

SONY Multiscan 1302 

649 

Sony 1303/2 to IBM Cable 

20 

Sony 1303/2 to MAC II Cable 

30 

TAXAN 770 MulliVision plus 

499 

ZENITH ZCM-1490 Flat Screen 

619 

With Zenith Tilt & Swivel 

640 

Zenith Tilt & Swivel 

30 

UNIVERSAL Tilt & Swivel 

35 

MATH /RAM CHIPS 

64K RAM 120ns Sel Of 9 

30 

256K RAM t20ns Sel of 9 

CALL 

8087-3 PC/XT 5 Mhz 

115 

8087-2 PC/XT 8 Mhz 

145 

60267-6 AT 6 Mhz 

169 

80287-8 AT 8 Mhz 

239 

B0287-10 AT 10 Mhz 

279 

80387-16 tor 386 Machines 

399 

60387-20 tor 386 Machines 

499 

MODEMS 


LAP TOP Modems See SYSTEMS 
EVEREX 1200 Int w/BitCom 89 

2400 w BitCom Int/Exl 169/199 

HAYES 1200B Inlernal-No SW 219 
1200B with SmartCom II 269 

PROMETHEUS 2400G Ext 179 

TOUCHBASE SYSTEMS 
World Port 1200 Ext 159 

20 MB w/AC Adapter 259 

U S ROBOTICS Direct 

1200 Int/Ext 79/99 

2400 Im/Exi 149/179 

ZOOM HC 2400 Int /Ext. 129/149 


it FREE DELIVERY it 

* PREPAID ORDERS IN CONTINENTAL USA ONLY * 

Simply mail Ihe check for the exact amount (CA add 6%) as shown here with your 
order We will ship your order UPS Ground. FREE of any other charges. It is that 
simple. For 2 Day AIR shipment, add 3% (Min $10). For Printers & Monitors 6% 
(Min $30) Money order/8ank check orders shipped immediately Personal/Co. 
checks delay shipn-ient 2/3 weeks (Credit Card orders are not considered prepaid) 


NEC Multisync IM 402 .. . 589 


with Any 

Display Card • • ■ ODU 


FAX MACHINES/BOARDS 


PANAFAX UF-1SS 1049 

SHARP FO-220 979 

SHARP UX-180 979 

SHARP FO-420 1279 

SHARP UX-350 1279 

MURATA M1200/M1600 699/799 

OUADRAMJT Fax 4800/9600 279/549 

JT Fax Portable 339 

THE COMPLETE PC Fax Brd 4800 269 
Fax Board 9600 469 

Answering Machine-Voice Mail 239 


DISPLAY CARDS 


With Monitor Use Second Price 

ATI VIP 299/270 

GENOA SuperEGA HiRes4 179/160 
SuperVGA HiRes 5200-10 379/350 
ORCHID Designer VGA 329/300 
PARADISE AutoSwitCh 480 199/170 

Paradise VGA Plus 289/270 

Paradise VGA Plus 16 339/310 

Paradise VGA Professional 549/500 
Vega VGA 299/270 

Vega V-RAM VGA (256k) 489/460 

ZENITH Z-449 279/250 

9 to 15 Pin Connector-Required for 
some Monitor /Card combinations 20 
Gem Graph 50 


KEYBOARD/MOUSE 


KEYTRONIC 101 Keys for IBM PC. XT. 
AT with Function Keys on top row. 
separate Cursor Control Keypad and 
Numeric Keypad. With 3 years 
Keytronics warranty .109 

OEM Version; Identical Keyboard w/90 
day warranty from us .79 

LOGITECH with Plus software 

PS/2 Mouse 79 

C-7 Serial or Bus 85 

HiRez Bus 99 

Logitech Publisher 50 

LogiPaint / LogiCadd 25/50 

MICROSOFT Mouse: Bus or Ser 119 
With WinPows: Bus or Serial 149 
MOUSE SYSTEMS PC Mouse 
Bus with PC Paint Plus 105 


POWER 


REPLACEMENT POWER SUPPLIES 
For PC XT 150 Watts 
For AT 200 Watts 
DATASHIELD Surge Pro tOO 
300 Watts Turbo Backup 
450 Watts Turbo Backup 
625 Watts Turbo Backup 
SOLID STATE UPS 3" High 
SS400/SS700 
KENSINGTON Masterpiece 
Masterpiece Plus 
Masterpiece Remote 


69 
89 
79 
399 
469 
569 

699/629 
99 


★ TOSHIBA T1000 769 ★ LOTUS SYMPHONY 3.5" Ver 1.2 199 ★ 


* PREPAID BY CHECK ONLY * 

* POSTMARKED BY FEB. 20. 1989 

465/580 T1600 


it SUPER SPECIALS ★ 


TOSHIBA 321SL/S41SL 4 

TIOOO w/out Ca/'v Casa 
TiOOO w/Tosr>iba Carry Ca»e 
TIOOO w/TofthiDa CC & /68K Cara 
TI200F 2 Floppy w/ Out CC 
T1200FB. Backlit w/Out CC 
T1200H w/out Carry Ca$« 

T1200H w/Designer Carry Case 
T1200H8 w/oul Carry Case 
T1200HB w/ Designer Carry Case 


Carry Case 3050 

T1600 w/Oesigner Cerry Case 3160 

T3100E w/oul Carry Case 2660 

T3100E w/Designer Carry Case 2770 

T3200 w/oul Carry Case 3350 

TS100 w/oul Carry Case 4350 

TS100 w/Oesigner Carry Case 4460 

T5200-40MB w/out Carry C«ae 5940 

T5200 40MB w / Designer Carry Case 6050 
T5200- 100MB w/oul Carry Case 6930 


PLUS Haro Card 40 MB 
HAYES 1200B Iniarnal-No SW 
HAVES 1200B with SmanCom II 
PROMETHEUS 24000 Ext 
MOUSE SYSTEMS PC Mouse Bus 
LOGITECH HiRez But 
LOTUS symphony 3 5" Ver 1 2 
LOTUS Metro 3 5" Ver 1 0 
BORLAND Sidekick Sp«:ity 5 25 or 
PC Paint Plus/Gem Orapi' 


* FOREIGN ORDERS * 

★ PLUS HARD CARD 20/40 . . . 499/649 ★ 

For foreign orders add special hartdlmg charge 
of S30 per order Air shipments add 10% (Mm 
$50) For Printers & Monitors 30% (Mm $150) 
Some items may be more Credit card orders, 
add 5% to amount owed 

FAX: 714-891-2364 

POLICY Min order SKXHorCOOfCredif Cards Prepaxl orders Min $50 Press & availability subiect to change 
Sh<ppir>g charges vary iMin $10) Prices reflect dtscounl lor advance payment Peraonal/Co checksdelayshipmeni 
2/3 weens Add 2% iMm $5) lor COO $ Discover 34k tor MC/Visa and S4k for Amei & Optima COO requires 
cash or cashier check No showroom ex walkm sales Openacct POmm order$1000 Add 10%. subieci to approval 

All sales Refused shipments suOyect to a 20% charge (Mm $50) Not responsible tor compatibility 

• PICKUP HOURS Mon-Fri: 3 to S pm PLEASE CALL FIRST FOR WORKOROER •. • 


* PREPAID BY CHECK ONLY * 

* POSTMARKED BY FEB. 20, 1989 * 

630 NEC MulliSpeed EL II 

199 NEC MulliSpeed HO 

249 NEC P2200 Par w/ Cable 
160 MITSUBISHI 1371 w/Till & Swivel 
79 TAXAN 770 Plus w/Genoa HiRes « 

90 SHARP FO-220 

169 SONY 1303 w/cable IBM or Apple 

29 SONY 1302 w/cable IBM or Apple 

3 5 29 LOGITECH AuloSyr>ch with EGA Card. 

iMouse 5 Paini Show 


it APO ★ FPO it 


For APO /FPO orders, add special handling 
charge $30 per order Shipping charges add 
5% (Min S^) For Printers & Monitors 10% 
(Mm $40) So^ rtems may be more. No COO 
orders Credit Card orders, add 5% to amount 
owed 


aai. 


714 - 897-2100 


12605 HOOVER STREET, GARDEN GROVE, CA 92641 


PLEASE REFER TO AD # PC 903 


lameco 


ELECTRONICS 


• QUALFTY PRODUCTS 

• COMPETTTIVE PRICING • PROMPT DELIVERY 
24 HOUR ORDER HOTUNE CUSTOMER SERVICE (7AM-5PM PST] 
415-592-8097 415-592-8121 


H LOGITECH 

ScanMan and 
2/3 Button Mice 
for 

IBM PC/XT/AT 

ScanMan otters a tun 
4 Inch window at 
200dpl resolution. 

Scan photos. Logos, 
drawings, etc. Can be 
used with today's most 
popular applications. SCAN Plctur«l 

SCAN ScanMan Scanner ... $1 99.95 
M8 2-8uaon. Swwl Mouw. . . . $49.95 

C7PLUS 3-Bunon, Serial Moum. . . . $79.95 
BUS 3-Bunon. Bus Mouse w/board $79.95 



Jameco 

IBM PC/XT/AT 


Compatible 


Motherboards 


• AMI 



SALEl 


Irwhfded .23005 Ptolured 

JE1001 4.77/6MHZ (PC/XT) $89.95 

JE1002 4.77/1 0MH2 (PC/XT) $109.95 

JE3005 8/12MHz(AT). $3^.95 

Intel Inboard 386/PC 
and 
Above 
Boards 

Inboard 3S6 onV 

■ UparM yeur XT 1 

10 a see tor Mas than Sl.OOOOO - EApand to 2 maesbyWs 

■ 60347-16 math co-orocasaor capabiHiy - Uses oniy a 
atogle stol ■ S-yaar warranty 

IB1200 InboardSSe^aCw/IMBftAM $899.95 
MB4020 AbO¥a Board 286 w/S 1 2K RAM $399.95 
MB4120 Abo«a Board 286 muIWunction $449.95 

boardw/SI2KftAM 

2400/1200/300 Modems 
Datatronics 


■ Hayas command comoal- 
Ibto • BaR iOS/212A com- 
patibla ■ Auto-dlal/auto* 
answer • FCC aporovad 
1-yaar warranty ■ Inctudat 
MaxiMita Communicailon 
SoAware (sicapt I200P) 

1200P 1200/300 Baud ftocM Uodam. . 

1200H 1200/300 Baud toSamalModwn. 

2400S 2400/1200400 bilanMl Hodam. 
1200C 1200400 Baud EsSamW 

2400E 2400/1200400 ExSamalModam 



S 99.95 
$ 69.95 
SI 29.95 
$ 99.95 
....$iro.95 


Jemeco IBM PC/XT/AT 
Compatible Keyboards 


JElOISPteturad 

JE1015 Standard AT layout (XT/AT) , . $59.95 
JE1016 Enhanced leyoul (XT/AT) . . . . $69.95 


RAM. V20 & Intel Math Coprocessor* 


*4184-160 
*41288-100 
*41280-120 
*41288-180 
ueO70108-S 
UPO 70108-8 

8087-3 


80387-18 

80387-20 

*8110000-10 


6S.S36I1 (leOiya) S3J8 

262.144x1 ilOOnal $1248 

262.144x1 |120nal 811.88 

242.144x1 (ISOnsi 811.48 

iSMHxl V20 CNp (Baplacaa 6066) . . . 87.40 
I4MH2I V20 Chip 

(Raplacaa 8048 or 8088-21 810.78 

Math Coprocaaaor PC/XT and 

Cotitoaublaa l8MHx| $188.86 

Math Coprocaaaor AT and 

Compasetaa (lOMH/i 830608 

Math Coprocaaaor 386 (l6MH<i ... 847408 
Math Coprocaaacr 386 (20MHri . . . $748.98 
1 048.576x1 llOOnai 838.88 


AMI 80386 AT Compatible 
18MHz and 20MHz MoOtetboartls 


Expendable to 2MB (Zero-K included) 
of 32«btt RAM with expenalon board i 
(Included) 

Expend an eddMonal SMB using the 
JE3030 (bekm Zero4( included) 

' XT tootprint-AT compatible 
' 80387-16/20cepebiKty 
’ BuM-in eel-up and d te gnoebcs 
- ktdudea AMI BIOS ROMs 
■ 0 ns year w er renty 



JE302S Ptolured 



JE3020 1 6MHz 80386 AT Compat. Motherboard $1399.95 
JE3025 20MHz 80386 AT Compat Motherboard $1699.95 
JE3030 8M6 (Zero-K) Daughterboard $299.95 

IBM COMPATIBLE DISPLAY MONITORS 

12" Amber Monochrome - 

TTL Input High Resolution (PC/)CT/AT> 

AMBER $99.95 

14" RGB Color — CGA Compatible 
Amber/Green/Color Switchabie. 640 x 
200 Resolution (PC/XT/AT) 

CTX2410 $279.95 cmasio " "" 

1 4" EGA Color • EGA/CGA Compat . 720 X 350 Max. Resolution (PC/XT/AT) 

TM5154 $399.95 

1 4" Multiscan Color • VGA/PGC/E(3A compatlbie. SOO x 600 Max. Reso- 
lution (PC/XT/AT) 

TM5155 $549.95 

EGA/VQA MONITOR AMP CARP SPECIALS 

14" EGA Monitor and EGA Card - EGA compatible. 720 x 350 Max. 
Resolution — displays up to 16 colors (PC/XT/AT) 

JE1 059 SAVE $40.001 $51 9.95 

13" VGA Monitor and VGA Card • vga compatible. 600 x seo Max. 
Resolution - displays up to 256 colors (PC/XT/AT) 

JEVGA $649.95 

JAMECO IBM PC/XT/AT COMPATIBLE CARDS 


Graphic 
Display 
Cards 

^ yy>f jEioso 
JE1050 Mono Graphics Card w/PrInter ftjrt (PC/XT/AT). ■ . . ■ $59.95 



JE1052 

Color Graphics Card w/Printer ^r1 (PC/XT/AT). . . . 

. . . $49.95 

JE1055 

EGA Card W/2S6K Video RAM (PC/XT/AT) 

. $159.95 

JE1071 

Multi I/O w^ Drive Con^ler 

and Mono Graphics (PC/XT) 

. $119.95 

Multifunction, I/O and Expansion Cards 

I/O Card with Serial. Game. Parallel Printer 

JEIOSO (fori and Real Time Clock (PC/XT) $59.95 

JE1061 

RS232 Serial Half Card (PC/XT) 

. . $29.95 

JE1062 

RS232 Serial Half Card (AT) 

. . . $34.95 

JE1065 

I/O Card with Serial, Game and 

Parallel Printer (fori (AT) 

. . . $59.95 

JE1081 

2MB of expanded or extended memory 
<zero-K on-board) (AT) 

. . $119.95 

JE1082 

3M6 of expanded or extended memory, parallel pnnter 
port serial port and game port 

fzero-K on-board) (AT) $169.95 

Floppy and Hard Disk Controller Cards 

JE1 041 20/40MB Hard Disk Controller Card (PC/XT) $79.95 

JE1043 

360K/720K/1.2MB/1.44MB Roppy Disk ConL (PC:/XT/AT) $49.95 

JE1044 

360K Roppy/Hard Disk Controller (Ord (PC/XT). . . 

..$129.95 

JE1045 

360K/720K/1 2Me/1.44M8 Roppy/Hard Disk 
Controller Card (AT) 

. $149.95 


IBM PC/XT and AT Computmr K/ta atao availabM 




Star Multi-Font 
Dot Matrix Printer 



■ 9-(Mn dM mainx print hMd * Cunironics paralM intortec* 
• Epwn or IBM tnodn • in Courwr. Sonsenl. Or«lor-1 
and 2, condwisad Acs. EMt wid Aahc m oil modut 

NX1000 $199.95 

3.5" PC/XT/AT Compatible 
Disk Drives 


A 




MF355B todudMl (PCm/XT) SldSeS $129.95 
DOI Otwur Soltawe. $14.95 


(^Seagate 


20, 30, 40 
and 60MB 
Half Height 
Hard Di^ 
Drives 



8132SXT Pfctufwd 


ST22$ 

ST225XT 

ST22SAT 

ST238 

5T238XT 

ST238AT 

8T251 

srasixT 

ST251AT 

Br251-1 

ST277 

Sr277XT 

ST277AT 


20He PriM only (PC/XT/AT). . . . 
20MB w/Conliuaw (PC^). . . . 

20MB w/Comreaw (AT). 

30MB Prtte anly (PC/XT/AT) 

30MB w/Conlfo8w (PC/XT) 

aOMB w/CentroBw (AT) 

40MB Drtv* only (PC/XT/AT) 

40MB w/Cont Card (PC/XT)- ■ - • 
40M8 w/Conboav Cwd (AT). . . 
40Me IM 2SNto (Dm* only). . . 

60MB OrtM only (PC/XT/AT) 

eOSto w/ConboBw (PC/XT). . . . 

(AQ... 


$224.95 
$269.95 
$339.95 
. $249.95 
$299.95 
$369.95 
. $429.95 
. $469.95 
. $539.95 
. $499.95 
.$49995 
. $54995 
$63995 


30MB Herd Disk Card 

for IBM PC/XT/AT 



* 32.SMB formatted capacity * Saves space and 
reduces power consumption ■ Easy installation 
- Pre-tested and low-level formatted 

SA30 $379.95 

40MB Tape Back-Up 

for IBM PC/XT/AT 
■ ASows unottonded 
back-up ol 40Me in 40 
mrHrtBS ■ Standard QIC 
data formal * Easy to , 
usa manu-drhen toR- 
••ra ■ FuR. in cr awental 
aalaciad. modrSad or 
dated «a back-up 

• includaa on# 40ke 
tepaCarindga 

DJI 0 40Mfi Tape Bac)(-Up and Tape $349.95 
TB40 40Me lap# CartodQt $24.95 

Jameco 5.25" PC/XT J ^ T' 

& AT Compatible • 

Dtsk Drives 

JE1022 (PIcbirud) ^ 

JE1 020 aSOKBtoch Bel (PC/XT/AT)... $ 89.^ 

JE1021 3eoKBW9aBxi.(PCncr/Ar)...$ 89.95 
JE1022 12l«BateaBRL(PCnfr/An.. $109.95 




US. Funds Only 

I 5% plus $1.50 Insurance 


ameco 


. $20 Minimum Order 

Shipping: Add 5% plus 

(May vary according to weight) 

California Residents: 

Add 6%, or 7% 

Sales Tax 

IBM ie a legtetered trademarit 

of intemetfonai Buteneas MKhines 1355 Shorsway Rodd, Bsimont, CalHomla 94002 

24 HOUR ORDER HOTUNE (415) 592-8097 • The Following Phone Unes Ar* Available From 7AM-5PM P.S.T: 

* CuBtomer Service (415) 592-8121 » Technical Assietance (415) 592-9990 » Cradrt Deparlment (415) 592-9983 » All Other Inquiries (415) 592-7108 


J 


ELECTRONICS 


Prices Subject to Change 

*DRAM's Subfoct to Frequent Price Charygee 

I Send $2.00 Postage for a 

I FREE 1989 CATALOG 

RAX Numbers: 415-592-2503 
or 415-595-2664 

01969 Jameco Electronics TsIeX' 176043 


CIRCLE 346 ON READER SERVICE CARD 






m OFFER YOU ABSOLUTELY NOTHING! 

EXCEPT THE LOWEST PRICES ON 
COMPUTER PRODl)CTS...EVER! 

CAU 707 COMPUTER WHOIESALERS BERWf YOU BUY, 

1 - 800 - 426-2489 




DESKTOP COMPUTERS 

IM PERSONAL SYSTEM/S' 

•MtlYSTEIIS-SMHz 

MODEL 25 MONO. S12K. 720 DR S1.045.49 

MODEL 25 COLOR. 512K. 720 DR S1.339.20 
MODEL 304X12. 640K. 2-720 DR. MC6A S1 .259.85 
MODEL 30-021. 720 OR. 20MB. MCGA 81.699.66 
8t2NtYITEIIS- 10MHz 
MODEL 30-286. 512K. 1.4 DR S1.499.04 

M0DEL5OO21.1MB.1.4DR.20MS,VGA S2.609.79 
MOOELS0Z-031.1M8.1.4DR.3OMB.VGA S2.943.19 
M0DEL604)41.1MB. 1.4DR.44M8.M3A S3.799.95 
II3B6 SYSTEMS- 16 &20MHZ 
MODEL 70-E61. 1MB. 1.4 OR. 60M8 VGA S4.400.01 
MODEL 70-121. 2MB. 1.4 OR. 121 MB. VGA S5.799.47 
MODEL 804)71. 2MB. 1.4 OR. TOMB. VGA S5.330.88 
•M PERSONAL SnTEM/2'* DISPLAYS 
MONOCHROME 6503 S216.39 

COLOR-6512 (14*) S449.90 

COLOR 6513 (121 S562.12 

COLOR 6514 (16*) SI. 150.55 

COMPAQ' 

0ESKPR0 28&12.M0Dt.640K.1.2 0R S1.750.31 
DESKPRO 266, AS ABOVE W/40MB S2.296.44 
DESKPRO 286. AS ABOVE W/80M6 S2.850.n 

0ESKPR0 386-20E.1MB.1.20R S3.899.10 

DESKPR038&20M0060. 1MB S5.S46.99 
COMFAQ366S/16M001. 1MB. 1.20R S2.862.61 
COMFM386S/16M0020.1MB S3.389.7S 

COMPAQ 386S'16 MOO 40. 1MB S3.900.08 

COMPAQ DESKPn038fr2S MO0 110. 1MB S7.699.79 
COMPAQ DESKPR036&'2S MOO 300. 1MB S9.899.35 
APPLE" 

APPLE MAC PLUS 1 OR. 1MB. 9* BAW S1.349.14 
APPLE MAC SE. 1 SLOT. 2 DR S2.379.76 

APPLE MAC SE.1 SLOT. 1 DR. 20MB S2.629.09 
APPU MAC (1 68020. 1 MB. W/KYBO S3.652.1 1 

AST 

AST MODEL 8Q/90120/14(V170 CALL 

AST MODEL 300. 340 & 390 CAU 

EVEREX 

EVEREX 288/10 512K. 1.2 OR SI. 119.99 

EVEREX3e6/16.1MB.1.20R S1.999.26 

EVER£X386/20.1MB.1.2DR.1:1HOC S2.295.B1 
LASER 

LASERXTTURB010MHZW/640K.20MB S1. 199 28 
2 360 OR. SER4«R. CLK4M.. TTL MONO 
PACKARO BEU W/NATIONWIDE 1 YEAR SERVICE 
PB88XTTURB0.512K.1 360DR.D0S. S639.03 

GW-BASIC.SEfVPAR. COLOfVMONO CARD 
PB286 lOMHz. 0WAIT. &40K. 1.2 DR SI. 119.24 
pease. 2 SMH 2 . TOWER CALL 

WYSE COMPUTERS 

• MODEL 2108 286/8, St2K. 1.2 DR t1 .025 90 

• MODEL 2112 286/12. IMS. 1.2 DR 11.496 39 
MODEL 2214 286/12. 1MB. 1.2 DR $1,963.49 

• M00EL32163B6/16. 1MB.1.2DR S2.499.20 

LAPTOP COMPUTERS 

MITSUBISHI 286/12. 640K. 2 OR. BKLT $1 .959.05 
MITSUBISHI 286/12. 1 DR. 20MB. BKLT S2.4S9.4B 
NECMULT1SPEEDEL2.640K.20R,8KLT $1,449.61 

• NECMULTISPEEOHO.V30.1OR. 20M6 $2.149 88 

NEC ULTRALITEV30/10.640K.SER/RAR. BKLT CALL 
TOSHIBA 1000 80C88/5.S12K.10R $789.49 

TOSHIBA 1200F 80086/10, 1MB. 2 OR $1,625.41 

TOSHIBA 1200F6 AS ABOVE W/BKLT S1.789.19 

TOSHIBA 1200H80CB6.1 MB. 1 OR. 20MB S2.237.B3 
TOSHIBA 1200H6. AS AB(VEW«KLT S2.499.07 

TOSHIBA 3100-20 286/8. 64tlK. 20MB 82.979.36 

TOSHIBA 3200 266/12.1 MB. 1 OR. 40MB S3.699.20 
TOSHIBA 5100 366/16. 2MB. 1 OR. 40M8 S4. 799.89 
ZENITH SUPERSPORT 286/12. 1MB. 20Me S3399.45 


MONOCHROME MONHORS I 

AMDEK410.AMBR4SRN. 12*. 720X350 S149.91 

AST. B6W. 14*. 740X350 S179S0 

COMMQ AMBER. 12*. 720 X 400 S191.44 

IMTEC.AMBRAoRN. 12*. 720 X 350 S85.99 

• MAGNAVOX7BM623. 12*. 720X350 SSOOO 

NEC MONOGRAPH. BBW, 16’. 1024X1024 S1.279.03 
NEC MUCnSYNCGS.B6W.14*. 720 X 460 199.11 

nVKAROBEU.AMBFVGRN. 12*. 720X350 $79.99 
PACKARO BEU. A«6W. 14*. FLAT SCR. T/S S129.55 
WYSE 530. AMBRAjRN, 14*. 720 X 350 SI 75.36 
WVSE 700. B6W. IS*. 1280X600 S699.77 

WYSE 7190. 19*. B6W. 1280X1040 CAU 

COLOR MONITORS 

AMOEK 600, 13*. 640X240, .43 S339 05 

AMOEK 722. 13*. 720X350. .31 $444.89 

• GOLDSTAR. 14*. 640 X 200. .43 S23S21 

IMTEC COLOR. 14*. 640X200. .43 S269.67 

MAGNAVQKCM6762. 14*. 640 X 240. .42 S2S9.99 

SAMSUNGCOIOR. 12*.640X200. .43 $259.40 

TAXAN720. 14*. 640 X 200. 43 S299.52 

MONO/COLOR BOARDS Wm 

• COLOR GRAPHICS. 640 X 200 $4995 

QMOR GRAPHICS W/T«R. 640X200 S89.33 

HERCUUSGRAPHICSPLUS. 720X346. 64K S179.49 
HERCULESCOLORW/RLR. 640X200. 16K $146.71 

HERCULES INCOIOR. 720 X 348. 64K BY 4 $249.66 

MONOCHROME &TAPHICSW/fWL. 720 X 348 $89.85 

EGA/VGA MONITORS wmmm 

AMOEK 732. 12*. 800 X 800. .28 449.11 

COMMQIfiA. 14*. 720 X 400. .31 SS24.09 

GOLOSTAREGA. 14*. 640X350. .31 $369.47 

GOLDSTAR ^.14*. 640 X4W. .31 $469.93 

HkfTEC VGA MULTI-MODE. 14*. 000 X 560, T/S S466.15 
MAGNAVGK EGA 9CM043. 14*. 640 X 350, .39 S38S.41 
MAGt4IMnVGA9CM062.M‘.640 X 480. 39 S449.66 

• NEC MULTISYNC II, 13*800 X 560, .31 $569 10 

NEC MULTISYNC PLUS. 14*. 960 x 720. .31 S879.99 
NEC MULTISYNC XL. 19*. 1024 x 76B. .31 SI .939.11 
SAMSUNG EGA. 14*. 640X480. .31 S389.51 

SPECTRASYNC1437.14‘.800x600,T/S $499.76 

• TATUNG CM-1296. 12*. 800 X 600, .28 $489 04 

TAXAN 770 MULTISYNC. 14*. 800 X 600. .31 SS39.29 
ZENITH FrMZCM-1490. 14*. 640X480. .28 $669.84 
WYSE WY-650. 12*. 800 X 600, .28 $469.22 

EGA/VGA BOARDS 

AST\^800 X 600.256K.2S6COLOR $314.50 

AT) WONOERBOARO. EGA. VGA. CGA $249.03 

ATI VGA VIP $307.46 

COMRIQ\«A. 640 X 480, 256 COLOR $449.72 

EPIC. 480. EGA. CGA. MOA. HERO. 540 X 480 S189.66 
GEWM SUPER EGA. HI-RES 640 X 480. 2SeK $215.34 
GENOA SUPER 800 X 600. 2S6K S27S.81 

GENOA SUPER VGA. 768 X 1024. Ht-RES S389.23 

NEC MVA 1024. 384K S949.90 

NEC MVA 1024 ENHANCED, TOOK $1,049.08 

ORCHID DESIGNER VGA. 640 X 480. 2S6K S289.47 

FWRADISEVGA.eO0X6OO.2S6K S296.31 

• RUTAOISE VGA PROF. 600 X 600. 2S6K S309 43 

RLRAOISE AUTOSWITCH EGA. 640X480. $199.95 

STBAUTOEGA, 640X350, 756K. 64 COLOR $149.47 

• STBVGAEXTRAfM. 640X460, S12K $368 95 

VI0EO7VEGADELUXE. 640 X 480. 2S6K S2:S.88 

VIDEO 7 VGA. 640 X 480. 256K. 256 COLOR S299.59 

TERMINALS 

WYSE MODEL 30 AMBER OR GREEN $299 11 

WYSE MODEL 50 AMBER OR GREEN $369 76 

WVSE MODEL 60 AMBER. GREEN. B&W $309.94 

WYSE MODEL 60 KEYBOARD $100 66 

WYSE MODEL 85 AMBER OR GREEN $375 78 

• WYSE MODEL 150 B4W 


I NETWORKING 


TURNKEY NCTWORR SYSTEM 

10MHz 286 PILE SERVER. ARCNET PC 
TERMINALS. LOADED NETWARE. 
CABLES. TERMINATORS AND TEES 
EVERYTHING - PLUG IN & TURN ON' 


ARCNET (16 BIT)28B386 
ETHERNET 
ETHERLINK PLUS AT 
MICROCHANNEL CAROS P&2 

WORKSTATIONS 

ARCNET PC TERMINAL 10MHz. 2S6K 
ETHERNET PC TERMINAL 8MHz. 2S6K 
• ESPIRIT lANTERM 8MHz. 76eK 

MISC NETWORKMB (TEMS 
VMN6TEK eOMB TAPE BACKUP (F/S) 
ARCNET ACTIVE HUB 
ARCNETFWSSIVE HUB 
ELGAR MONITOR 1000 WAH UPS 
NOVELL UPS MONITOR BOARD 
NOVELL COMPUTER-BASED TRAINING 
DISK CO-PROCESSOR BOARD 
NETWARE FOR MACINTOSH SOFTWARE 
** NOVEUTTUne) SERVICE PERSONNa ON STAFF TO HANDLE YOUR INQUIRIES 


4-USER |40Me) 

$6,699.14 

6-USER (SOMB) 

S6.9B6 7S 

8-USER leOMB) 

$11.999 25 

OPERATWE SYSTEMS 

AOV NETWARE 286 V2 12 

$1.999 49 

ADV NETWARE 266 V2 12 SFT 

$2,999.20 

ELS 4-USEfl SOFTWARE 

$499.69 

ELS B-USER SOFTWARE 

$1,074.^ 

CAROS 

ARCNET (8 BIT) PC/XT 

$165.09 


S3S9.20 

S2S9.88 

S699.10 


S799 03 
S799 79 
$1.099 92 

$799.67 
$499 75 
$85.14 
$899 72 
$75.89 
CALL 
$349.00 
$ 200.00 


DISK DRIVES I 

BERN0UU18CR 10+10 $1,395.10 

BERN0UUI8GK20 + 2O $1,599.70 

BERNOULLI NON BOOTABLE CONTROLLER $159.K 
BERNOULLI BOOTABLE CONTROLLER $209.49 
COMPAQ 360KF/H FDD PC/XT $47.72 

MAXTOR 1140 116MS,F/H.26MS FOR AT $1,679.18 
• MAXTOR4380S 320Me.RH.18MSW/SCSI $2.900 14 
MINISCRIBE 20MB. HH. 68MS WiNFM $299.» 
MINISCRIBE 60MB. H/H. 61MS W/RU 
MINISCRIBE HARO (HSK CARO 20Me 
MINISCRIBE HARD DISK CARD 30MB 
MINISCRIBE 40MB. H41 FOR AT 
PLUS HAROCARO 20Me. PCOT 
PLUS HAROCARO 40M9. PC/XT 
PRIAM laOMB.FiH. 20MSFORAr 
SEAGATE ST22S 20MB. HH . 65MS W/MFM 
SEAGATE ST238 30MB. H'H, 65MS W/RU 
SEAGATE ST2S1 40MB. H/H. 4CIMS FOR AT 


$450.79 
$399.22 
$41990 
$350.35 
$550.99 
$670.05 
$1599.88 
$259 25 
$299.11 
$399 71 


SEAGATEST2S1-140MB.H4(.28MSF0RAT $449.05 


SEN3ATE ST12$l-PS/2 20Me. KH. 

FOR PS/2 MODELS 25 & 30 
SEN^kTE ST4096 80MB. F/H. 26MS W/SW 
TAXAN EXT. 360K FOO FOR P&2 
TEN)360K.H/HFDOPC0CT 

TAPE DRIVES 

ARCHIVE 40MB INT XT/AT 
ARCHIVE 60M6 INT XT/AT 
IRWIN WMBINTXT/AT 
IRWIN 20MB INT XT/AT 
IRWIN 40MB INT FOR AT 
• MAYliARO 2200KS. 2.2 GIGABYTES 
MOUNTAIN 40MB WT/EXT 
MOUNTAIN 1S0M8EXT 


$359.99 

$699 90 
$239.25 
$69:79 


$339.59 
$599.42 
$259 33 
$319.56 
$449.47 
$4.430 05 
INSTOCK 
$1,699.17 


MODEMS I 


EVEREX 1200 BAUD INT 
EVBIEX 2400 BAUD INT 
EVEREX 2400 BAUD EXT 
HAYES SMARTMODEM t200B INT W/SW 
HAYES SMARTMODEM T200B INT 
HAYES SMARTMODEM 1200 EXT 
HAYES SMARTMODEM 24000 INT W/SW 
HAYES SMARTMODEM 24006 INT 
HAYES SMARTMODEM 2400 EXT 
• FWCKAROBELL 12006 INT 
PACKARD BEU 2400 BAUD INT W/SW 
PACKARD BUL 2400 BAUD EXT 
USR SPORTSTER 1200 HALF CARO INT 
U5R SPORTSTER 1200 EXT 
USR SPORTSTER 2400 INT W/SW 
USR COURIER 2400 EXT W/ERflOR-CORR 
USR COURIER NST9600 EXT 
IBM 5250 EWLATION 2.12 CONV. KIT 
EXTERNAL MODEM CABLES 


$109.77 
$199.89 
$208.19 
$209.30 
$250.72 
.$289.66 
$424 09 
$379.86 
$424.61 
968 00 
$189.10 
$199.49 
$106.52 
$128.30 
$179.16 
$329.73 
$649.06 
$633.75 
$15.99 


PRINTERS W/ FREE CABLE ■■ 

CmZEN 120 0. 9 pm. 80 COL. 120 CPS $149.41 

CITIZEN 180 0, 9 PW. 80 COL, 180 CPS $169.50 

CITIZEN MSP 50. 80 COL. 300 CPS $399.67 

CITIZEN MSP 55. 132 COL. 300 CPS $499.10 
DtCONIX150P- BATTERY POWERED PORT $319.93 
OICONIX3O0INKJET, 132C0L,150CPS $52944 

• EPSON EX 800. 9 PIN. 80 COL 300 CPS $439.08 

• EPSON FX 1050. 9 PIN. 132 COL. 264 CPS $489 61 

• EP$ONLO900,24Pm,8OCOL.18OCPS $309 10 

• EPSON LQ 850. 24 pm. 80 COL. 264 CPS $529 29 

• EPSON LO 950, 24 pm. IK) COL. 264 CPS $569 22 

• EPSON LQ 1050. 24 PIN. 132 COL. 264 CPS $729.66 

• EPS0NL02550.24PIN,t32C0L.240CPS $92966 

• EPSONLX-600.9P1N.eOCOL.18OCPS $199 90 

HPLASEFUETSERIESII.8PG1AIN $1,699.84 
HPOESKJETINKJET.4PG1AIN $695.32 

NEClC-e90lASER.6PG/M)N $3,399.07 

NEC P2200. 24 PIN. 80 COL, 170 CPS $359.95 
NEC PS200. 24 PIN. 80 COL, 265 CPS $529.84 
NECP5300.24P1N.t3600L26SCPS $679.22 

NEC P960 XL. 24 PIN. 136 COL. 400 CPS $1,025.39 
NEC3550SPINWRrTER, 136COL.35CPS $799.05 
NEC88S0SPINWRfTER.136C0l.65CPS r. 169.11 
0KI0ATAML182+.9PIN.60COL.240CPS $243.49 
OKIOATA ML292E. 16 PIN. 80 COL. 240 CPS $377.44 
0KI0ATAML2S3E.18P1N. 136COL.240CPS $515.50 
INTERFACE MODULE FOR 292/293 $94.99 

OKIOATA ML320. 9 PIN. 80 COL. 300 CPS $369.00 
OIQ[MrAML321.9PIN.136COL.30OCPS $470.78 
OKIOATA ML390. 24 pm. 80 COL. 270 CPS $469.41 
0KI0ATAML391.24Pm, t36COL.270CPS $838.99 
OKIDATAML393.24PIN,136COL.450CPS $999.19 
PANASONIC KWOI. 9 PIN. 80 COL. 144 CPS $159.55 
PANASONIC 10911, 9 PIN. 60 COL. 192 CPS $189.24 
PANASONIC KX-P1124. 80 COL. 192 CPS $319.04 
PANASONIC KX-P1524. 1X COL. 240 CPS $559.35 
PANASONIC KX-P1595. 130 COL. 240 CPS $475.80 

• RWtASONlC LASER PARTNER. 12 PGMN $1 .499 33 
STAR MICRONIX NX-15. 130 COL. 120 CPS $332.59 
STAR MICRONIX NX-1000C. BO COL. 144 CPS 195.49 
TOSHIBA P321$L 24 pm. 80 COL. 216 CPS $482.20 
TOSHIBA P341SL. 24 pm. 132 COL. 216 CPS $899.06 
T0SHI8AP351SX.24PIN.ta2C0L 360CPS $1,019.71 

FAX MACHINES 

• CANON FAXPHONE 6. 63. 40 SEC/PG $779 66 

OATMX)PYMICROMX BOARD $599.72 

MURATAM1200.62A}3. 16 SEC/PG $725.35 
MURATA M1600. G2A33. 18 SEC/PG $824.82 
QUADRAMJ.T. MX 9600. PC/XT/AT $559.44 
SHARP FO-300. G2/G3. 18 SEC/PG $1 .220 84 

SHARP FO-420. G24>3. 18 SEC/PG $1 ,379.11 
SHARPF0-700,624i3, ISSEIVPG.FINE CAU 
TOSHIBAT3000. 63^13. IPG. 1SSEC/PG $1.055 59 
TOSHIBA T3300.G2433.SPG. 15 SEC/PG $1.225 84 


CORPORATE & QUANTITY 
DISCOUNTS AVAILABLE 

MOST ORDERS SHIPPED WITHIN 46 HOURS 
Pnces reflect 3\ cast) discouni Allow 10 business 
days for snipping when paying by personal cnedi 
Software, chips aro other electronic components are 
not returnable Aelums are sutaect to a restocking 
charge Pnces are sutaect to change without nonce 


PCM0189 


CALL 707 COMPUTER WHOLESALERS TODAY! 

1 - 800 - 426-2489 

or in Illinois TECH HOT LINE FAX: v 

( 312 ) 537-3600 ( 312 ) 537-3970 ( 312 ) 537-2850 


MICF^OCOMPUTER 
MARKETING COUNCIL 

orciwOevcWsrtKnj&ssodauin m. 


Credit card charges are submrtted at time ol shipment 




CREDIT TERMS AVAILABLE TO QUALIFIED BUYERS 


COMPUTER WHOLESALERS 

707 Dartmouth Drive Bulfalo Grove. IL 60089 


nBF|.§ ins RN BfdRtB BYIPP PdBR 



Special ! 
CompuGUARD 

An&-VinuS..$76 
AeoeM Control ..$129 
Advanced PC Security Product! 


Zenith LapTops 

SUPEASPORT8 

•eeCorriputere 


SAVE UP 
TO 70% 

SINCE 1984 


PRODUCTS NOT LISTED ... CALL! 

CAD...etc< 


THE PRIMITIVE UWlOKTSM^H 


PC & MAC 


New Orders: 1 - 800 - 621-3999 


AST Premium 

286/336 

Call 

ZENITH 1490 

FlatScraan 

$579 

DRAFIX 

Uffn, 1 PIUM cr 30 Uadult 

Call 

MITSl 

DlamondSean 

$477 

JBISHI k 

4r4aubw>it| 
23mt 1 

$379 1 

Summagraphlcs I 

Mae 12x12 Tablat \ 

$269 1 

DESIGN CAD | 

Standardor3D I 

$145 I 

SMART 

12O0Blnl. 

$59 

MODEM 1 

2400Blnl. \ 

$115 1 

PANA 

10»1l^n2 

$179 

SONIC 1 

1124 1 

Call 1 


VENTURA 
PUB 2.0 

$457 


PAGE- 

MAKER 

Call 


SCANNERS 

Sctniian or CompittB PC 
HandScarmor 


PRINTERS & LASERS 


AIpe Cal 

Canon BJ-130 Cal 

Citoen 180-0 1S7 

MSP-16E 295 

MSP-40 269 

M8P-45 389 

MSP-60 345 

MSP-56 440 

Premiere 35 439 

TriHrte124 439 

TriMe224 679 

DkontelSO 295 

HPLaMrJetll 1690 

J0L650Seriee Cal 

NECLC890 Cal 

Panasonic 1080i-m2 155 

1091i-tTfi 189 

1124 Cal 

1502^1695 382/418 

1524 616 

Toehl>a321-SL 455 

341-SL 609 

3S1-SX 888 

Other! Cal 

MONITORS 


Amlek12805Card 639 

210A 87 

Hibuhi Cal 

MUubishiDiamot>dScan1381 ..477 


Mottlerm Vhing 

Cal 



Others 

Cal 

Samsung 

Cal 

Sigma DMlgnsLasarViaw . 

Cal 

Sony Muliaean 1302 

650 

Multiscan 1303 

476 

Zenith 1490 Flatscrean .... 

679 

SOFTWARE 



AutoSkatch® 59 

BoeingOraph 189 

By-Line 169 

Carton Copy Piue 103 

Clipper 369 

Copy II PC 18 

Corelast 75 

DMEaaySO 58 

dBaseiV Cal 

DesignCad 145 

Deekink 92 

DesqVieiiv 69 

DraflxIPIus Cal 

DrallxUKra Cal 

DraTix 30 Mod $ Options Cal 

DolaraASense 95 

Easy Xtra 54 


SOFTWARE (cent.) 

Excel PC 281 

FastSack 69 

FaatBackPlus 85 

FormTool 52 

Freelance Plus 293 

Fox Base Plus 179 

GEM Draw Plus 169 

Generic Cadd 3.0 48 

Generic Cadd Others Cal 

Harvard Graphics 255 

InHouseAcd 107 

KktgOuestrV 35 

L^nkPlu! 74 

LiMute Suk Larry il 35 

Ughting Hard Disk Speedup n 

Lotus 1232.01 Cal 

Lolus/^enda Cal 

Managirtg Your Money 113 

MathCad^O 195 

Microsoft Flight Sim 35 

Microsoft Windows 2.0 56 

MS-0OS3.3 95 

Norton Util 4.0 45 

Novel Netware 286 Cal 

PaoeMakar3.0 Cal 

Paradox 2.0 391 

PC Tooto Deluxe Cal 

PathMindar4.0 55 

Peachtree Accounting II 145 

Peachtree Ouere Cal 

PFS: First Choice 3.0 85 

PFS: First Publisher 2X) 67 

PFS: Professional RIe 2.0 Cal 

PFS;Professk>nalPlMl.02 51 

PFS: Professional Write 2.0 102 

Plan Perfect 185 

08A 177 

QAA Write 115 

Qualtro 132 

Rapid File 172 

R:BaseforOOS 415 

ShipMsle'**(up!Manlest] 199 

SideKickPlus Cal 

Smart Sysmen 418 

Sprint 115 

Tops 101 

Turbo Basic, C, or Pascal 85 

Ventura Pub&shing 2.0 458 

VersaCad & Librariss Cal 

Windows Cal 

WordPerfect 6.0 Cal 

XTree 33 

XTreePro SB 

XTreeNel Cal 

DIGITIZERS A PLOTTERS 


Calcomp1023-QT Cal 

1043GT 6898 

Drawing Brd 12x12 18-Btn 369 

Enter Sv^-p 600 598 

Houston Iratrumenti 
DMP 41/42 2098 


HITACHI Digitizer 
10 Year Warranty 

Puma Pro 12x12 
(raplacing TIgar TabM) 
4-^n Curtor, 1-Btn Pan 
A Mouaa Emulator. 


$349 


DRIVES. MODEMS A FAX COMPUTERS 


DigitizerB A Platters (oonL) 

OMP 61MP 3550 

DMP 61 3200 

DMP 52MP 2600 

DMP 52 2300 

OMPeeA 3600 

DMP 61 2890 

DMP 62 3990 

MP Opliont Cal 

Hitachi Puma Tab (10- Year Warranty) 
PumaPro ta(12,4btn.Pan.SW . .349 

PumaPro 12x1^1^bln.SW 369 

tofine Cal 

JDL 650 Senes Cal 

Kurta612x12 265 

1812x17 485 

SufTvnagraphioB 12x12Plus 329 

18x12 Pro w/4ButtAStylue ....559 
Mao Bit Pad 12x12, 4But.Sty ...269 


MMsublshl AT 40<«4 Mb Hard Drfva 

AST Premium 


1/2 ht , 23rm 

389 

286 Model 60 

1349 





Seagate ST22Sw/card 

260 

386 Model 300 

2475 

Sf238 30Mb w/oard 

285 

MilsubiehiMP28eL 

Cal 

Sharp Fax UX-140 A Phone 

969 

NECMullipeed 

1079 

Smart Modem 1200B intwAw . . . 

. 68 

Mulispeed EL 11 

1423 

2400BiRtwAw 

115 

Multispeed HD 

2209 

Toshba 3.5 XT/AT 720k Drive . . . 

. 89 

ToehbaLeplope 

Cal 

5.25 XT/AT 360k Drive 

. 76 

TIOOO 

746 


US Robotics 

Courier2400 279 

Courier 2400E 299 

HST9e00 S99 

BOARDS & NETWORKS 


Zertith Laptops 

Si^Sport-Dusf 1670 I 

SuperSport20Mb 2367 | 

SuperSport 286 20Mb X 

SuperSport 266 40Mb Cal I 



fOOO 

$74S 




Adi«eADl(V4 

..Cal 

AD1CV8L 

..Cal 

AfcNet 

.. Cal 

Artist 

..Cal 

AST 

...Cal 

ATI EGA Wonder 

.. 169 

VIP VGA 

..249 

Copy II Opt Board DIx 

.... 05 

EtharNetPlus 

... Cal 

Genoa VGA 760x1024 

...379 

Hercules Qraphloi Plus 

...169 

Intel AboveBoard 286/6 12k ... 

... 359 

AboveBoard PS 286/61 2k .. 

.. 388 



VQAPIue 

..Cal 

VQAPIue 16 

..Cal 

VQAPro 

..Cal 

Sigma Designs VGA 

.. 209 

Tops Fleshed 

..143 

Vertioom 

.. Cal 

Video 7 Vega Deluxe 

.. 177 

V-Ram 

.. Cal 


Intel 

coprocessors 

GenuinaANew 

8087-2 132 I 

00287-8 205 I 

80267-10 239 I 

80387-16 Cal 

80387-20 Cal 

80387-25 649 | 

80387-SX ; 

60C287A (tor Laptops) 299 | 


MOUSE 


LogleohC? Serial or Bus 64 I 

C7 Clear Mouse A Palm 85 | 

HiRazBua 

Bus A Paint 82 I 

SeriaiAPubtieher 104 I 


VagaVGA $255 OPTICAL 

Western Digital EtherNel Plus ... Cal 


HELPERS 


LogicalConnection2S6/512k ....Cal 

Others Cal 

ScanMan 156 


WANTED 

Original Programs • utilities, 
applications, etc. Earn 
royalities in just 90 days. 
Mail or Fax youi ■nlotoattn;Bill, 
MS OOSA MAC compat4>le only. 


Pre-sppreved P.O.'s are welcome. Prices refieal cash discount and are subject to change without notice. Product com- 
petbiify, warranties. A claims are responsiNily ol manutaeturer only. All returns are subject to a restocking fee. Psr- 
sonelCorrpany checks delay shaping. AZ orders only add 6.7% tax. Orders are processed same Day. International orders 
Cal (602) 861-1090. 


It PAYS to 
BUY-MHI! 

Service You 
Expect II 

Volume Bids 
Wecome! 

VISA 

MASTERCARD 
PO'a 

Just Call First. 


OptiDriver Kh 5 

40 rra equiv. lor most opiOrkrea 


Sharp Fax $898 

Model F&220 
Group 3.2 
Auto A Manual 
Buld-in Phorw . 
164evelHal-Tonaa 
Conpaot A Ligh t wei g ht 11 fcs 
ConTidentiaf Trans 


MHI Warehouse, Inc. 

8129 N. 35th Ave. tt2-306 \ 
Phoenix, AZ 85051 

Naw Orders: 

1-800-621-3999 

Order Info: 602-997-8877 

Fax:602-943-3833 


CIRCLE 387 ON READER SERVICE CARD 






Complete selection of EPSON accessories, tractors, cut sheet feeders, scanners, 
serial boards, ribbons & cables. 


MODEL 

moo 

PUOO 

PS300 

P9XL 

LC890 

WC 


SEC^ 

24 pm aOcol 
24 pm M cm 
24 pm 132 col 
24 pm 136 col 
PAGE PRINTER 
MULTISYNC II MONITOR 

Hewlett Packard 


PRICE 

CUL 

CAU 

CAU 

$1650.10 

CALL 

$575.00 


MODEL 
182 PLUS 

292 PLUS 

293 PLUS 

294 PLUS 
ML 320 
ML 390 
ML 391 


OKIDATA 

ISOcps 80 CO 
240cps 80 col 
240CPS 138 col 
400cps 136 col 
300cpS 80col 
270CPS 60 col 
270cps 136 col 
4S0cp$ 136 col 
LASER PRINTER 


PRICC 

$225.00 

CALL 

CAU 

$735.00 

$335.00 

CAU 

CAU 


WE CARRY FAX MACHINES 


ELECTRONIC WHOLESALE HOUSE OF AMERICA 
CORPORATE COMMERCE CENTER 
3100 DUNDEE RD . BLOG 1^706 
NORTHBROOK. IL 60062 


AUTHORIZED 
SERVICE CENTER 

FULL TECH SUPPORT 


CIRCLE 520 ON READER SERVICE CARD 


A Challenge lb 
Our Advertisers... 

Ask your competitors how well PC Magazine pulls for them. Even better, 
find out for yourself. Reserve your space today in PC Magazine’s Direct 
Marketing Connection. It’s the first place serious brand specifiers look 
for the products, prices and vendors that meet their needs. 

Remember, a recent research study shows that 70% of PC Magazine 
subscribers purchased PC products by mail and telephone during the 
past year! * This is an audience that is responsive. 

With 15% off the general advertising rate, and a circulation of 700,000 
brand specifiers, you can’t afford not to be here next issue. 



One Park Avenue 
New York, NY 10016 
(212)503-5100 


•Starch Study, July 1986 



HARDWARE | 

— COMPUTERS PRINTERS 

ACER 386 OU AST Tufttoloser PS (XL 

AST Pmnum (XL CITIZEN MSP40 335 

Citizen MOM/ 1 2 CALL Ebson 1X800 IB5 

EvwexSIep CALL FXAO/DXY CALL 

Mitsubistli CALL NEC P22O0 349 

NEC Multispeed (XL NEC P5200 535 

SDT6trg XT/AT/386 (XL NEC LC890 Loser (XL 

ShorpLoptops CALL T^mosonic I091I 195 

/ TA t>e PdKBOnicAJlMoOetS CALL 

I ^ QMS PS810 Loser (XL 

SeogoteSTMl l 389 crysioipriniWP 1049 

Mrcscnbe Drives ^ OyMdPrW Series 11. . 1429 

SZ.,1 gt[»™-‘>020coB, 969 

ou OTHER HARDWARE 

Evetw 60MB Tape (XL complete FAX 9600 . 369 

LofliMcti Scormon 195 

BOARDS Hayes Modems (XL 

Rmosonc Fox Board 659 Procticol Modems (XL 

Porodise VGA Plus 285 0oloa>py730 1099 

Designer VGA 295 Hdochi Puma Pro 459 

EGA Wonder 800 235 Kurto Digihzers CALL 

Super EGA Hi Res 179 SonTnasketch Plus 379 

VRAM VGA 499 Rolond CKYSSOA 949 

Emecord Rus 239 Sweet P600 679 

TOPS Flashcard 153 AnxtekSmorf Scon 559 

ASTRomCords CAU Dtonond Scon 14’ 509 

AST 5251/11 CAU (Soldslv 1420 EGA 349 

ftCNO Booid 286 379 Princeton Ultrosync 525 

Mach20Tuitio . 319 Genius Plus 420 1099 

SOFTWARE 

- ACCOUNTING SPREADSHEETS - 

ACCPOCBPI 
Bedtord Accounting. . . 

Doc EZ Accountino 
New Views 
Open Systems 
Timeslipsil 

DATABASE 


239 Ffomewoni Hi 
139 Lotus/Synvhony 
59 Microsott Excel 
(XL Ouottro 
CXL Smart $W System . 
IIS SupercolcS 


(XL 

(XL 

299 

155 

.449 

309 


• WORD PROCESSING 


Advanced Revelation 469 Grandview >59 

Ootaeose (XL Microsoft Word 4 209 

dBoselV (XL MuRmateAdvantogeH 259 

08 10. Diamond 115 PFS FiistChoioeVS 89 

Fox Bose 4- 206 Spnnt 129 

Lotus Agendo 249 Word Perted 5.0 230 

Paradox 2.0 429 Wordstv Pro 5 229 

Q&A 199 Xywnlelll + 209 

fiopxJFiie 186 UTILITIES 

GRAPHICS Microsoft C Compeer 289 

Byline Quick Bo$>c/C 64 

Maker 30 CALL Tuitw ^>scal/C 95 

Page Pertect 225 Desqview 2 0 75 

PF5 Fust Publisher II 73 Windows 64 

119 Windows Oevel KM 319 


Pubiishtt 
Ventura 
Auio Sketch 
Ookittt 

Design CM or % 
Diograph/2000 
Draw Applause 
EGA Paint V2005 
Freelance Plus 
Generic Cod Level 3 
Harvard Graphics 


509 De$kllnk2 94 


52 Lophnk 75 

105 Norton Utilities Adv 76 

159 Orerdrive 43 

225 PC Tools Deluxe 43 

279 Sidekick Rus 1 16 

67 Xiree Pro 66 

309 Who Whot When 119 

105 Word Pertect Oftice 249 

275 Mtfhcod 209 

Show Partner FX 225 StcMgrophics . 479 

Genius Mouse/Dr Halo 59 Harvard Proj Mngr 3 385 

Fekx 99 Time Line 3 339 

Microsoft Mouse 103 Whofs Bed CALL 


800 - 662-2686 orders only 
torCa. Order s, Tech Support. 4i5~255‘'2230 
Coil or Write for Free Catalog 
PAYMENT: Visa. MasterCard. Coshier's.C hecks. Per- 
sor>ol Checks wtth hold, Quallfted PO.’s. CA orders 
add soles tax. SOFTWARE SHIPPING- UPS ground-2% 
ol order. $5 min UPS Blue-3% ol order. $7 min. 
HARDWARE — Coll for charges DEFECTS: Reploced or 
reooired at our option RETURNS: Sub)ect to restock 
fee 

Ail Products New with full warranties 

Price a ovailobilRv subject to change without notice 
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PRODUCT CATEGORIES 


HARDWARE 


MISCELLANEOUS 


ADD-ON-BOARDS. .333 

DISKETTES 

.336 

CD-ROM 

333 

EXPANSION 

UNITS 

336 

CABLES 

333 

PERIPHERALS 336, 

337 

COMMUNICATIONS 333 




334 

POWER 

SUPPLIES 

.337 

COMPUTER 
SYSTEMS . . . . 

.334, 335 

PRINTERS 

.337 

DISK DRIVES 

335, 336 

SECURITY 

.337 


SOFTWARE 


ACCESSORIES .... 

.350 

DATA RECOVERY 
SERVICES 

.352 

BAR 

CODING 350, 

351 

DISK 

CONVERSION . . . . 

.352 

BOOKS/CATALOGUES/ 

DISKETTE COPY 


PUBLICATIONS . . . 

.352 

SERVICE 

.353 

COMPUTER 


NETWORKING. . . . 

.353 

INSURANCE 

.352 

SUPPLIES 

.353 

DATA 


TRAINING/ 


CONVERSION . . . . 

.352 

TUTORIALS 

.353 


RATES AND INFORMATION 

PC Magazine Marketplace is a special economical section for 
product and service listings. 

Listings are grouped by category and sold by column inches. Sec- 
ond color option available. 

Standard Directory Listings arc also available for a minimum of 4 
issues at S57S per issue ($2300 total). 

For additional information call 212-503-51 15. 


MARKETPLACE ADVERTISING 
STAFF 


ACCOUNTING 337, 338 

BUSINESS 338 

BUSINESS PROJECT 
MANAGEMENT . . . .338 

BUSINESS TIME 
MANAGEMENT . . . .338 

COMMUNICATIONS 338 
339 


CONSTRUCTION. . .339 

DATA BASE . . 

339 

DATA ENTRY . 

339 

DESKTOP 
PUBLISHING . 

.339, 340 

EDUCATION. . 

340 

ENGINEERING 

340 

ENTERTAINMENT/ 

GAMES 

340,341 

FINANCIAL . . 

341 

FLOWCHARTING 341 

GRAPHICS . . . 

341,342 

HEALTH 

342 

INVENTORY. . 

342 

MAILING 
PROGRAMS . . 

.342, 343 


MANUFACTURING 343 

MEDICAL 343 

MUSIC 343 

PREVENTATIVE 
MAINTENANCE . . .343 

PROGRAMMERS 
TOOLS 343,344 

PUBLIC 

DOMAIN 344,345 

REAL ESTATE 345 

RELIGION . . . 345,346 
SAI FS 

MARKETING 346 

SCIENTIFIC 346 

SECURITY . . . .346, 347 
STATISTICS . . .347, 348 

SURVEYS 348 

TAXES 348 

UTILITIES . . . 348,349 
WORD 

PROCESSING . .349, 350 


PC Magazine, 3rd floor 
One Park Avenue 
New York. NY 10016 
Group Sales Director 
Kathryn J. Cumbcrlander 
Group Sates Manager 
Daniel L. Rosensweig 
Support Manager 
Monica B. Dixon 


Sr. Advertising Coordinator 
Linda Annis-Lopez 
Advertising Coordinator 
Wanda D. Brown 
Production Director 
Anne Bruckinlon 
Production Coordinator 
Robert Clark 


ACCOUNT MANAGERS 


Setiior Au ouiii M(iiuifi<’r Kenneth Nova <2I2) 503-5175 

Glenda Campbell <2121 503-5118 w/v. FL. VT. NH, (CA 9.^996 DOWN! 

NY. GA. FA. VA. DC. OH. AK. WY. MA , 

Jeanne De Simone <212) 503-5156 


TX. MN. Wl. AR. NC. IN. Rl. DE. SC. 

LA. ID. MT. OVERSEAS 

Kathleen Morrb<2l2) 503-5176 
UT. TN. NB. HI. (CA 94(KK) & UP) 

|.(800) 825-4ADS 


‘ Michael Brooks (212) 503-5125 
ML Cr. IL. KY. ME. OR. OK. AL. 
MO.NM.IA 

Jonathan zVdeMumi (212) 503-5117 
NJ. WA. MD. AZ. CO. NV. MS. KS. 
ND. SD (ALL CANADA) 
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HARDWARE/ 

ADD-ON-BOARDS 


THE X-BANDIT 4 EMS 4 

For XT/AT Cnhar>ced. expanded memory utilis- 
ing LIM 4 0 speciticalions Segmented memory 
mapping, split memory addressing 2 mb in 
one slot 8 mb total Spooler, RAM disk auto 
configuration software, manual, warranty all 
included $195 
TELETEK ENTERPRISES. INC 
4600 Pell drive 
Sacramentc. CA 95838 
(916) 920-4600 (916) 927-7684 FAX 


CABLES 


COMMUNICATIONS 


CD-ROM 


CD-ROM 


lama): 

lliuchi E-Ixtcnul Dnir 
TodMh* nnv« f.ir MAC ShJVIu-UII 
WORMl 

PoruNf 286 u/CD ROM Unv 
Drita^ilt CooibM: 

PCSi2nnS«t(2(Hln«Onv«) 7W 

Micnnirfl PniiiTimner'i Ijhnry • Dnvr VXV 

CoRMivk PhiHi>|tr>p6\ • Uritr 127V 

THIes: 

PifvrxM KIcvumak- H iMc W) 

Cl) ROM VA 

lleavn & Hell W 

C LilYjr) u( (>t«f4nc> l.al< vv 

CiMvifnrT Slifi«tKs<irl-ximHnh SUII^1K« VI 

Cti(bMM-<*FJiKt>rprMACj IMV 

PC-S:f wPravJj 26J 

/>>r IVivtsCiNimier Ulwy (NKW'i 6V5 

0\ri>tdi:n;livhi>kn<iiur) VW 

Hundred' oT ('O-RIIM lllln. kret tM-pier 4jUl«t 
AMKX'MLA'ISA 

Bureau of Ekctronic Puhlixhinc 

18 l.nu>s|iurf Si|uwe, Verna*. SJ IITIM 
|20I>746-XI.H 


CnCLE 951 ON READER SERVICE CARO 


CABLES 


Shar^ PC’s 
& Printers! 

One PC A TWO Printers? Order our >21 10 Pd< k 
age Indudesourrkrvxial ABSwiKhullhnes 
w«Mched).dtecondPnnierC3(iie(6 V)ielded|Aa6' 
(^bieiOB 25M M|lolinkyourKlothrSiMt(t)box> 

• } TSShippinq 

WtSTOCK* 

FM4 LINC Ot 
OAM SWrtCHES. 
CAOACS. 
eurms a 
snooiEMS- 

Two PC'S A One Printer? Order our a^ns Pack 
age in(ludesourf^rv>r)al A BVMtchiaHbnes 
MMtcned|AndTwo6 Shielded C^biesiDB 2SM M| 
to link u< h PC to the Swrt(ht>ox' 



DOrder SpeorvMocknumtief.iiuantiryA 
oaymentrdorVKa MCPO or Money Orderl Each 
order is shipped the same day via UPS lor FAST 
Dekvery Orderv.CALl 1-BOO-)67-8479 
Reiellert Welcome 

CuEtomer Service. CAU 4tS-A26-4393 
FREECATALOO JOdaymencyboctiguoraMM' 


F onwfly Tipt Convuicr AcrcMonn 


PUT YOUR PRINTER UP 
TO 300’ AWAY! 

NEW LONG RANGER * PRINTER 
EXTENDER AND BUFFER 

• Uses standard 4-anre phone cable «tth modular 
plugs, up n 300' IKT cable mcludedi 

• Optional 32K|1SpgjorS4K(30p9)buner 

• No power supply needed 

• Worts with PaXTKr/PS2 paraW 

• Guaranteed compatOle with all soTtware 

• 1-year warranty 30-day money-bacii guarantee 

LONG RANGER EXTENDER S11995 

LONG RANGER W32K SUFFER S159 95 

LONG RANGER WI54K BUFFER $19995 

RANGER 

RANGER TECHNOLOGIES. INC. 

2235 RRST ST . *119. 5IMI VALLEV. CA 93065 

(805) 583-8847 

CIRCLE 553 ON READER SERVICE CARO 



CorTipanionallows you to 
add an extra keyboard and 
monitor up to 250' from your 
PC system unit. 

^ Now available for ^ 
^ VGA and PS/2. ^ 

DEALER PROGRAM AVAILABLE 
PRICES START AT S219 00 

CYBEX CORPORATION 

2eOOH. BofaWaHKt Av«. 

HuntfvWt. AL 35805 
(205)534-0011 

CIRCLE 554 ON READER SERVICE CARD 


MMMSM 

PC - VOPEX 


KBYBOAf^D & MONITOR 
500 FEET AWAY ■ ALSO 
DRIVE MANY KIONITORS 
AT ONCE - CALL FOR 

FREE CATALOG 

NETWORK 
TECHNOLOGIES. 
INC. 

1S14B EMubeei SL. Auror*. OH 44240 

(216)543-1646 | 

(800) RGB-TECH M 


CWCU 555 ON READER SERVICE CARO 


ADD A SECOND USER 

to your XT/ AT/386 


• Two users can work simul- 
taneously under DOS on 
same or different programs 

• Use any off-the-sheff DOS 
program 

> SHARE file. data, modem, 
math co-processor, printer 
and other peripherals 

» Simple to install, easy to use. \ 


, keyboard, SO' cable end eoNware. 

..>9PCSHARE 

ZAM CorporaUon e 420 Maple St e MwMoro. MA 01752 
ORCLE 556 ON READER SERVICE CARO Ca5 (SOS) 400-0201 e FAX (500) 401-0505 




NOBODY DOES 

SHARP 
MURATA 
RICOH 
XEROX 


BETTER 


FAX 

MACHINES 

Factory Warranty Full Training 
Immediate Delivery Installation 

CALL NOW Discount Prices 


FAX OF AMERICA 1 -800-342-3299 

America's Low Price IND. Call 219-256-7019 

FAX Distributor CMICtE ssr on reader service CARO 


PhoneBoot 


by cybex 



For away omI your compatar la tiffl Nu weaoel lott 
you "be tbete" ... ell you need N a Pboaolool and 
modMi to power up your cewiputer tyleai. 

• 0 ciAS pickup let* you ihare a volca line 

• Buill-in herdwara oacurity code 

• Sii oulMi. 10 Amp capacity 

• Surpa protection for both AC end Tetapkona line 
Only 5365, include! utilily diekelle with •xamplei for 
loedlnii eoflware packapc!. 

CYBEX CORPORATION 
2S00 H. Bob Wallace Avenue 
Huntevilo. AL 35B05 
(205)$34e011 

CIRCLE 558 ON READER SERVICE CARD 


CIRCLE 552 ON READER SERVICE CARO 


DATA NETWORKS FROM S270;MONTH 


Oisirihulinyi inlormjlion via saleililp is ‘ 'ofilable and 
cost pffeitivi*. You can deliver inlormaiiun anywhere in ihe contirHmtal U.S. in 
setonds It) an unlimited numlM-r ot l(xalian\. You conirot aulhon/alion to 
•V«ur transmission. S.T A.K. |>ro\ idi^ vou with <*vervlhinK you need. 

’ S.T.A.R. will help you gel started. Call us today at (801) 225-7000 
Satdiile Technolofty And Research 

$30 SOUTH COMMtKt KOAD. OKM. UTAH S40SS FAX IMD 22S-mO 


ORCLE 556 ON READER SERVICE CARO 
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COMMUNICATIONS 



nvisible Network. 


• Includes all hardware and software— nothing extra 
to buy 

• Invisible Network'* boards give high performance, 
install easily, and connect with dual twisted-pair wire. 

• NETSO'* Network Operating System IS full-featured, 
has extensive on-line help, and saves memory 

• File sharing, print spooling, file record locking, menu 
system, security, network management diskless 
workstations, diagnostics 

• Also compatible with NETBIOS. IBM-PC LAN 
Program.'* Novell Advanced Netware ' 

• Lifetime warranty and 30-day money-back guarantee 


"Good 
performance 
under lotd. 
elegaal design, 
iowfiriee. 
simple cabling 
reguiremenis. 
and broad 
compalibililY - " 
-PC Week 


"The Invisible 
Networt is a darn 
gooddeal." 
—PCMaguine 


"Ajoptouse. 

I highly 

recommentf/r. ” 
-Data Based 
Advisor 


Model 200 Model 200 A 


Comwiibiiiiv IBM PC XT AT IBM PC XT AT IBMPS '2 

Micro Channel 


Speed 0 7 Mbps t 8 Mbps 1 8 Mbps 

Price S199 00ea $299 00ea S399 00ea 


For more information call (415) 221-0916 or write 

anCLE ON NEAOER SERVICE C.ARD 


Invisible 
Software, fnc. 
4ii47thAve. 

San Francisco . CA 
94W 

(415)221-0916 


TIOOO $759.00 

T1200F/FB..$1329.oo/1549.oo 

T1200H/HB.$2199.oo/2399.oci 

T3200 $3640.00 

T5100 $4649.00 




A N Ml A 200/1 600....$ 69S/C.II 

I V -' CO.MPUTERS I Ricoh 07/10/20 Cill/Cill/S159S 

Toshiba 30100 / 3300 ...$ 935/Call 


Sanyo LapTop $ 995.00 

T-3.S.720 k Floppies. 640k Ram 

- - - kSu] • • 


,720 k Floe 


Ser. Par. Clock Supertwist Display 

TI495.00 


Cannon 20(]00)/8 $1075.00/Call 

Sharp FO 300/420 S1095/$Call 

Sharp FO 220^50 Call Lowprice 

Sanyo SF100/Sr200 ..$ .S995/1I95 
Terms: Prepayment Prices Visa M/C ^OD'f2% Res'oek 20% pnees can change. 

T .P.C. 12603 Hoover Sl Garden Grove, CA 92641 

Rent*Buy*Lease 800-444-3199 fax 714.»°i.1202 


Sanyo AT 286 Systen $ 

Sanyo AT 386 System $2125 .l- 

Sanyo SF 600 Copier $ 545.00 


ctRCua sei on reader service card 


Fi^C^CHINES 385 


STiorp FO 300/500 
Murato M1200/1600 
Sovia L IL III IV. V 


coll 

coll 

coll 


» COMPUTERS 
» PRINTERS 


a MODEMS 
aH/FDlSK DRIVES 


CAU FOR BEST PRICE 


us Data Link 

14433 Pickwick Lane 
Garden Grove. CA 92644 
Nationwide ^ 1-e00-672-8320 
Colitomia - 714-039-5419 
FAX 714.839-5036 



LOCAL AREA NETWORK 

information and literature. 


WARNING: Don t buy Novell or 
other network until call 3-minute 
recprcling that explains optioi 


xplains ppi 
8ave literally 
thousands of dollars. Ateripol 
lore ' — 


aRCLE S63 ON READER SERVICE CARO 


tape, leave address on machine 
arid receive comprehensive 
literature package with pur 
recommengattons and advice 
about installing networks. 

(415) 837'23B5 

aRCLE M3 ON READER SERVICE CARO 


PC-Hooker 


Connect any two IBM compati- 
bles and transfer files back and 
forth at speeds exceeding 1 1 5,(XX) 
baud, faster with parallel. 


Rister than LapLink 
Easier than Bridge 


Universal serial cable, 
parallel optional 
Bi-directional transfers 
Disk/nie management, eg. 
Dirtree, Sort, Find, View 
Text edit and print facility . 
Chat mode 


' disb 


• 5 and 3 16' 

• PS/2 ready 

PC-Hooker includes everything 
you need for fast and easy file 
transfers for only $79.95. 
PC-Hooker PLUS with Hayes 
modem support is $99.95. Cto 
everything in the background 
with PC-Hooker TSR for 
$ 1 29.95. For a limited time, get a 
parallel cable FREE with PLUS 
and TSR. 




1-e00-8«8-«455 
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FAX MACHINES 

•na FAX BOAROS 

• Sharp • Murata • Toshiba 

• Brother • Panasonic 

CHIPS- All SpMdi 

•64K Call •256K...Call 

Processors Intel Call 

Summatk«tch/Plus $339 
LASER PRINTERS 

• P8na8onlc KP4450 .. $1599 

* Princeton Graphics 

1-800-243-7775 
Illinois 312-394-3334 
FAX#312-394-5235 


•WE ARE THE CHEAPEST” 

COMPFAX . INC . 
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COMPUTER 

SYSTEMS 


COMPUTER 

SYSTEMS 




: FOR 

= FREE INFORMATION 


HOW TO GET 

/TANDY COMPUTERS t 

FOR 

= VTHE best PRICEyS 


800 - 433-7253 


I (9-5 CENTRAL. MON.FRI) Z 

^ m REMjra SERVjCE^WD^ I 


IBM PS/2’s 


11)10 41% off! 


Rtiail YourCo* 


MODEL .10.021 
MODEL 60-041 
MODEL 60-071 
MODEL XO-041 
MODEL KO-071 
MODEL KO-I II 


.1..S9.1 

5.291 

6.295 

6.995 
K.495 

5.995 


$2,495 

.1.245 

1.675 

4.2H5 

4.S25 

5.945 


MODEL80-1II 11.995 S.195 


Vim-rH'iin Mkni ('oiii|)iiUr ( vnli-r 
28'XI i irif l in Rmul • Siiiu- #4 
Fl. iHiiNlt-nUiK-. KI..M.H2 


(305) 985-9406 
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Tandy® SS 


13 


of Discounting 
Computers 


& Cellular Phones = 


Others copy our ads. 
but mx our service . . . '* 


Hint MflRVMfiC INDUSTRIES INC 
225IIKai>F»y 

= KaiylHwislon)TX774S0 
= 1-713-392-0747 FAX 1713) 574-4567 


lllflilllllllllllllllllnilllllllllllllllltl 

CIRCLE see ON READER SERVICE CARD 


COMPLETE AT-286 12MHz LCD PORTABLE: 


NEW 


a 


$1795 


9823 Mira Mesa 


« Inlel 80286 - 8/12 MHz • 640K RAM • 1.2 MB 
Floppy Drive • 20 MB Hard Disk • Serial/Parallel/ 
Game Ports • Super-Twisi Backlit Screen • Exiemal 
CCA/MGA Monitor Port • Optional Carry Bag 
• One Year Parts & Labor Warranty 

NATIONAL COMPUTER 

taBlvd., San Diego. CA 92131 (oil 


qWCLE ses OH HEADER 8EWVICE CARD 


(619) 530-2446 


M'' 


m-' 
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COMPUTER SYSTEMS 


Computer Systems Disk Drives 


8088 sys. 4 8MHZ 640K 20MB S908 
286sys. 6/10MHZ640K40M8 $1349 

386 sys. 16/20 1MB RAM 40MB $2227 
Hardcard 20MB 28ms Seagate $327 

Seagate BOMB RLL HD ST277R $388 

Adaptec 2372 1:1 AT RLL com $140 
MIcropolis 1325 72MB 28ms HD $475 

Fujitsu 360K Floppy Drive B1 $61 

Sony 3.5' 1.44MB F. Drive $93 

Samsung 4551 Multisync Monit $415 

Star NX- 1 000 Printer 1 44cps $1 70 


DMC 

1234 South Sr., Long Beach, CA. 30805 
Tel: (213) 422-4444 
Fax: (213) 422-7676 
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M^^or 


XT-1085 7?MB 2«M$ MTM 
XT-1140 25MS MFM 
XT-2190 160MB 26MS MFM 
XT-4170 iS8Me 14MS ESDI SCSI 
XT-4380 338MB 16MS ESDI SCSI 
XT-8780 677MB IMS ESDI SCSI 

Seagate SpecMs* 


iS65 

1295 

1375 

1395 

2175 

4395 


rruicx 

Motlwrboani* 


W. DiaiTM. • PTC 

oum^AMPm: 


* 1:1 INTERLEMrE * 

• PERFORMANCE SYSTEMS* 
USM DISTRIBUTORS 

1 Q randview Dr.. Sa SF. CA 94060 

H 415-9S2-S88S SE 
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PC Magazine Marketplace 
the ultimate target market! 


Thu brand spuuifiurs who read PC 
.Majfazine dim't have thu timi' to shiiji 
around, their only concern is (jetting 
what tliey need as (juickly as possible. 


Theyll D1RE(T their attefltwn 
t« PC Maganne Marketplace 


F’or them PC Magazine Markelplaceii 
Direct Response/Uisplay Ad formal 
represents a fast, easy and eo.sl effec 
live method of product acquisition. 
They know it will liave the products 
they need and llie informalion they 
want regarding price, volume dis 
ciiunLs. specificaliiins and delivery. 

If. you tfiirik lhal your hiisiiie.ss can 
beiieni from the 700, (HK) hrantl spec- 
ifiers who read PC Magazine ... 
YOl' RK RIGHT! 


So take DIRECT action and call 
(212) 503-5115 or 
(800) 825-4ADS 



■ 12 or 16 MFHz, 0 wait states 

■ Expandable to 1 megabyte 

■ On board clock and calendar 

■ Digital speed display 

■ Hardware reset & turbo sw. 

■ 5-Dr. capacity with 3-Dr. open 

■ 200 watt power supply 

12 MHz 16 MHz 
BmBone 49(M)0 64&00 


Comes with: 
■ Zero K RAM 


■ 1.2M floppy drive 

■ Roppy/HD ctrir 

■ 101-key keyboard 

770M 92&00 


Order (800)543-5107 
Info (714)990-2087 


JAWIN COMPUTER PRODUCTS 


We stock over 100 Items of psriphersi 
cards, pleisa write ter our price Net. 
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LAPTOP SPECIALS 

ZENITH • TOSHIBA • NEC 
• SHARP • DATAVUE 

The Latest Laptops at Low Prices 
along with a wide Selection of Acces- 
sories including . . . 

• AFFORDABLE 5'/. ' or 3'/4" EXTER- 
NAL and INTERNAL DRIVE UNITS lor 

• LAPTOPS and DESKTOPS (360K. 
720K. 1.2K and1.44K). 

• OICONIX PRINTERS . . . 1200 AND 
2400 BAUD MODEMS lor LAPTOPS. 
For Low Pricing and Fast Reliable 

Service call . . . 

COMPUTER OPTIONS 
UNLIMITED 

tor the Smart Buyer 

201-469-7678 • 7 Days 
9AM-10PM (EST) 

CtflCLE 571 ON READER SERVICE CARD 


AVOID THE HASSLE 
& THE RISK! 



1-800-GO TO PRC 

GREAT PRICES 

For example: 


to MHz AT 640K VGA System 
$1425 


Highest Quality Components 
Knowledgeable & Oxiiteous Personnel 
Full Line Computers & Peripherals in Stock 


Get It all al 



IN CALIFORNIA CALL: 1-8103500810 
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MICRO WHOLESALES (713)-772-4160 

ACT COMPUTERS 


EPSON PRINTERS 


286, Mod*l 80: 512K Run 

$1306 

FX860. 264 epa, 0 pin, NLO 

$340 

386, Model 300: 1MB Run 

$2706 

txaoo, FX1060, LQ600, 101060 

Low 

Model 00, 140X, 140, 170, 300 

Call 

HEWLETT-PACKARD 


MITSUBISHI COMPUTERS 

LaaarJet N aiAoner 

$1540 

MP288, 3l0840t<, 1.2M FDO 

$1006 

747SA Plotter^ 6 pen* 

$1296 

MPaae, iio:imb, i.2M fdo 

$2295 

PANASONIC PRINTERS 


Laptop 286L, 200: 640K. 20MB 

$2295 

KX-P1124, 1 92/63 cpa. 24 pin 

$299 

ZENITH LAPTOP 


lOeOt, 10911,10921.1506,1524 

Call 

I84HR: S40K, 20MB HD. Dot 

$1945 

INTEL MATH CHIPS 


Super»port 286, 1MB, 20MB HD 

Low 

All chipa (8067, 80287, 80387) 

Cali 

Dealer* and Contultant* Welcoma. 
anCLE 573 ON READER SERVICE CARO 

Hours: (M-F) 9;00a-5:30p CST 


DISK DRIVES 


SPECIAL REPAIR COUPON 

Capacity Flat Rate SPECIAL 
10-I4mb $75 

15-19mb $99 


20-30mb 

31-40mb 

4l-49mb 

50-85mb 

86-1 20m b 

121-150mb 

Tesl& Eval 


$125 $112.50 
$150 $135.00 
$175 $157.50 
$210 $189.00 
$275 $247.50 
$325 $292.50 
$25 


VALID THROUGH 2/15/89 
We repair most major brands 
FLOPPY DRIVE REPAIRS 
FLAT RATE $35 and $45 
90 day warranty on all repairs. 
5 day turn-around time, 
jb TECHNOLOGIES, INC. 
21011 Itasca St. -#F 
Chatsworth, CA 91 31 1 
Talaphona (818) 709-8400 
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Get The Word Out! 

Your Product 
Has Been Chosen 

EDITOR’S CHOICE. 

Let as take your article to its highest 
level of marketing potential with a reprint! 

To find out how you can have your article or review 
elegantly reprinted • • on 80 lb. paper stock, in 4-color, 
2-color or 1-color, call or write today; 

Jennifer Locke— Reprints Manager: 

Ziff-Davis Publishing (lompan.v. 

One Park Avenue, New York. NY 10016. 212-50:1-5447. 

"Minimum quantity .StK) reprints. 
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DISK DRIVES 


EXPANSION UNITS PERIPHERALS 


Did You Hear Who^s Easy? 


m&ssmtate 


— easy to use, easy to install, and easy on the 
wallet. Megamate is the 3.5 inch 1.4 MB drive 
you can add to any PC/XT/AT. 



■ Installs in just minutes. 

■ Handles any 3.5 inch IBM disk, 720 KB or 
1.4 MB, automatically. 

■ Complete - drive, card, software. 

■ Attractive and compact, barely bigger 
than a disk. 


IVlicroSolutions 

Computer Products 


132 W. Lincoln Hwy. 
DeKalb, IL 60115 
615.756.3411 
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DISKETTES 


Fast 

Deliver 


Over 95% of the people 
who place an order with 
us today, will receive it in 
less than 7 days! 

Call for Fa.ll Delivery of: 

• Bulk Diskettes 

• Boxed Diskettes 

• Diskette Holders 

• Printer Ribbons 

• Computer Paper 



MICRO 

1 - 800 - 288-2887 


1776 Dividend Drive 
Columbus. OH 4.122K 


SHB 


BUY QUALITY 
FOR LESS! 

DYSAN 


5V4" ds/dd 30 *^ 

100% CERTIFIED 
LIFETIME WARRANTY 

Price based on quantity of 250 in bulk 
includes Tyvek sleeves and label kits 

800 - 222-0490 

In NJ 201-462-7628 
FAX 201-462-5658 

• 24 HOUR SHIPMENT • 

MEGASoff 

PO Box 710. Freehold. NJ 07728 
Full service duplication facility 
^IRC^^79 0^EADE^ERVIC^AR^^ 


DYNAMIC RAMS 


SIMM 80/t00 

1MBIT .OOns 

514256ic»« 
41464 1500, 
41256 iTon. 
1/^41256 ison. 
512S8 lOOns 

1^4164 150ns 

•fpihjgvjpjja to. wcc.Sww 


$CALL 

$36.00 

$39.00 

$14.75 

$12.25 

$12.25 


aoaoT-is iMtt $360.00 
aOMT-ie ifttMi $26200 

•aaeT>e teisoo 

aoer-i iMa $toooo 
aoar-s $i$$od 

tear *rni $ sroo 

v-se •rvMt $ 1275 

v>ae iiMtt $ 15.00 
v*ae »T*tt $ $50 


•srBBar 

tfCiti SSnt 




$ MOO 
t tUD 

$ ajo 
$ $10 
$ 41$ 

mmA aaont $ im 

ncMA $ 4» 

aow t no 


I2»» • 11» 


I.C. EXPRESS 


I lsaeOVlipySM OM0lhtta*y.CA$174$T«:$1S38S2aSeH 
OHDCHfouncE QitovMssrtn H 

gOO)jB92-8889 • (800) A8M181 ■ 

CA U7q» ClA«W nRW Cl l»«OLLlMi04CO L»<7^ 

LPOo/aMiiuS t7~{B|Tci 

A|i — lu — nfi 
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PROMPT DEUVERYIII 

SAME DAY SHIPPING (USUALLY) I 
tXMTrrvOKfMacrS VOWS tor NOV I. Iiw I 


OOtSlOt t)KlAHt}MA NO SAieS lAX 


r DYNAMIC RAM 

1 

SIMM 

lMx9 

80 ns $490.00 1 

SIMM 

lMx9 

85 ns 

400.00 

SIMM 

2S6Kx9 

60 ns 

165.00 

IMbIt 

IMsI 

100 ns 

36.00 

41256 

256Kxl 

100 ns 

13.15 

51258 • 

256KXI 

100 ns 

13.25 

41256 

2S6KX1 

120 ns 

12.25 

41256 

25eKxt 

150 ns 

10.75 

41264 « 

64Ki4 

120 ns 

17.95 


EPROM 


27C1000 

12eKx8 

200 ns 

$29.50 

27C512 

64Kx8 

200 ns 

13.95 

27256 

32Kx8 

150 ns 

8.25 

271 2B 

16Kx8 

250 ns 

5.75 


STATIC RAM 


622S6P-10 

1 32Kx8 

100 ns 

$17.50 

J5264p-t2 

BKxe 

120 ns 

10.80, 


SHIP VIA FEO-EX ON SAT 


«1 fJMOHT 0(AX TO CMtAOA. OUMA MJCHTO nco 1 WHOM «UM$ 
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/• — 

ROM UPGRADE CHIP FOR 
ORIGINAL IBM PC 

This is the hard to get IBM upgrade 
ROM that allows your origin^ PC to 
utilize the full 640K of RAM and 
allows your PC to recognize and 
use a bootable hard disk. These 
are authentic IBM chips - not pulls. 


ONLY $49.95 EACH! 


Part No. MK 36C3SN-4 

Proa. No. 1501476 IBM 81-83 



SELF-RELIANT PC PRODUCTS 
1750 Kalakaua Ave. #3-133 
Honolulu, HI 96826 
TELEPHONE: 808-946-1808 
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9-TRACK MAG. 
TAPE SUBSYSTEM 
FOR THE 
IBM PC/XT/AT 
AND... 



For information interchange, 
backup and archival storage, 
AK Systems offers a 9-track, 
IBM format-compatible Vz" 
magnetic tape subsystem for 
the IBM PC, featuring: 

■ IBM format 1600 3200and 800 cpI. 

■ Software for PC-DOS, MS-DOS, 
XENIX. 

■ Also for AT&T, DEC.VAX.VME, 
S-100. RS-232. IEEE 488. 


AKSystems 

20741 Marilla St. 

Chatsworth. CA 91311 
(818) 709-8100 
TWX: 910-493-2071 

Write, phone or TWX tor information. 
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PERFORMANCE PERIPHERALS 
for 

TOSHIBA LAPTOP COMPUTERS 

• 2400 bps Expansion Card Internal Modem 
with Rjll and DB-9 COMMS-2 ports (tor 
the T3100, T1200. T1100+ . T5100); 

M24E $499 

• 2400 bps Internal Card Modem with RJt 1 

and DIN 8-pin Acoustic Coupler jacks (for 
then 000): M24I $449 

• COMMS-2 Expansion Card: S232E . $199 

• Internal Card (T1000): S232I $149 

• AdaplaPAK 1 2V battery power adapter and 
rechargeable pack (T31()0): P80 . $399 
(See FIRST Loolis. 2116 PC Mag. pg. 52) 

PRODUCT R&D Corporation 

1194 Pacific. San Luis Obispo. CA 93401 
Phone (805) 546-9713 FAX (805) 548-9716 
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PERIPHERALS 


PRINTERS SECURITY 


9-Track Tape 
Subsystem 



MINISTREAMER™ 

Now you can exdutnge data files 
between your IBM PC/XT/ AT 
and any mainframe or mini- 
computer using IBM compatible 
1600 or 6250 BPI 9-Track Upe. 
Unit can also be used for disk 
backup. Transfer rate is up to 4 
megabytes per minute on PCs 
anaconmatibles. Subsystems 
include 7" or lOVi" streaming 
tape drive, tape coupler card, 
cables and software. 

nunLSTRRl ^ 

9621 Irondale Avenue 
Chatsworth, CA 91311 
Telephone: (818)882-5822 
CMCLE SW OM READER SERVICE CARO 


TRACK 
TAPE SYSTEM 



• Mainirame to PC Data Transfer 

• High Speed Backup 

• All Software. Complete System 

• Service and Support, easy 
Installation 

call (818) 343-6505 or write to; 

Cmlscti Computar Corp. 

P O BostSS Tarzana. Calif 91356 


COMTECH 
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POWER SUPPLIES 



9TRACKTAPE 

• Complete system manulscturer 

• Support PC/XT/AT/PS2 & Mac 

• Read & write SOO/1 600/6250 

• Use with IBM, DEC, HP tapes 

• Links to FORTRAN, C, COBOL 

• Networking capability 

• Customized softwsre available 

• Powerful data extraction 

• Large Inventory of Anritsu, 
Cipher, Kennedy, Qualstar 

• Fast technical support 

• System prices from $2995 
Avofd t/ie middleman— Qo direct! 

f=LAGSTAf=F 602-779-3341 
ENGINe€RING fax 779-5996 
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TURBO-COOL 150: 
Cool, Quiet Power 



MODEL 

POWER COOLING NOISE PRICE 

STANDARD XT 

1S0W 

1.0X 

STO 

$89 

STANDARD AT 

200W 

1.0X 

STD 

SIM 

S0150 PC.XT 

150W 

1.4X 

-#4S 

S1» 

S0200 AT 

200W 

1.1X 

-69S 

$169 

TC150 PC/XT 

155W 

2-2X 

-SOS 

$149 

TC200 PCrtT 

200W 

2.7X 

STO 

$169 

TC250 AT 

2S0W 

1.8X 

STO* 

$189 


FCC. UL 120V/240V. 4 drive plugs: i>eavy duty com- 
ponents. patented cooling system, t year warranty 

PC POWER & COOLING, INC. 

31510 Mountain Way. Bonsalf. CA 92003 
(619) 723-9513 VISA/MC/COD/PO 
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PC Wajjazine Marketplitce the ultimate target market! 

The brand spet-ifiers who n'ud PC Mujpizine donl haw the tune to shop around, their onl> 
concern is getting what lhe\ need as {|Uickl> as possible. 

Theyll MREfT Iheir aKenlmi t» PC KiKiiiae Narlwtplace 

For them PC Magazine Markeipluce's Direct Response/Display .Ad format represents a fa.sl. easv 
and cost enoctue method of product acquisition. The\ know it will haw the products (hev net-d 
and the information the>’ want rej^ardiiift price, stilume discounts. s|H>cirications and deli\er> 

If vou think that voiir business can lienefil from the TOti.OUt) brand specifiers who read K' 
Mdj{azme VOj'RK RIGHT* 

So take DIREa action and call (212) 583-5115 or (fW) 825-4jU)S 


^ CITIZEN 

- ' ^ PRINTERS 


MODEL I20D 

120CPSa5 MjQ 

16750 

MODEL 1800 

180CPS35NLg 

183 50 

MODEL MSP 40 

240CPS,40NLQ 
80 COLUMN 

33aoo 

MODEL MSP 45 

240CPS,40NlvQ 
132 COLUMN 

475.00 

MODElv MSP SO 

300CPS40Nljg 
80 COLUMN 

45aoo 

MODEI. MSP 55 

300CPS,50 NLO 
132t'OLUMN 

55aOO 

MODEL P-35 
DAISYWHEEL 

35 CPS 

132 COLUMN 

ssaoo 


SEQUEL (713) 461-4218 

IMMAUKKUm lMLWM5rTUS.n nw 
S&A AkB UsnUK AADUltmS 
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Share 1 Printer Between 3 PCs 


The ScanCube 
$149.95 


• Expands I Port tn 3 Shared Ports 

• Automatically Scans for Data 

• Compact Size, No Power Supply 

• Entire Unit Connects to Printer's 
Existing Serial Port 


TO ORDER CALL: (714) 997-3975 
^AUTOMATED 
^PERIPHERAL 
'SYSTEMS 


3131 F. Awnuc. (Trange, CA V 2 hft 7 

DEAI I K INyUlKIlS WFl-COMli 


CIRCLE 590 ON READER SERVICE CARD 


ADD POWER TO YOUR 
LASERJET II FOR LE$$ 

Expandable Memory Boards: 

1MB $277 V 
2MB $579 >6 
4MB - Call 
Font Cartridges 
2+ -$209 
123 -S249 
B/F - $169 

HP Plotter (HPGL) Emulation- 
LaserPlotler - $ 129 

D.H. SYSTEMS, INC. 

1940 Coiner Ave. 

Los Angeles. CA 9(X)25 
(213) 479-4477 
VISAM'C 
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INSURES FOR POWER SURGES! 

When SAFEWARE designed the original com- 
puter insurance policy, they decided to cover 
even the notorious POWER SURGES. Today you 
can buy comprehensive, lull replacement pro- 
lecllon against thell. accidents, tire, earthquake, 
water AND power surges for as little as $39 a 
year Call lor details & Immediate coverage 
1-800-848-3469 

SAFEWARE. The Insurance Agency Inc 
2929 N High Street 
P O Box 02211 
Columbus. OH 43202-0211 


SOFTWARE/ 

ACCOUNTING 


Facturacidn y Contabilidad en EspaAol 
Entrar clientes. Inventorio, Imprenta 
cuentas. Todo lAcil de leer en EspaAol 
panlallas y reportajes. Sus operadores y 
clientes no necesitan ser bilingue para 
comprenderlo. Sus clientes no tienen 
palabras extranjeras en sus cuentas. El 
cheque de pago para empleadosimprenta 
con deducclones flexibles y cuentas. 
Todas transacclones apllcadas en cuenta 
del mayor. Los mas recientes jalar abajo 
menus por operacciOn fAcil. Requere PC y 
disco duro, 640k, typo IBM imprenta, 
Instrucciones completas en Espafiol. $200 
por los programas. 

Sistemas Espariolas (805) 987-8411 
79 Dally Drive #167 
Camarillo, California 
USA - 93010 
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PC-FUND 

The leading iund accounting system tor local 
govts and non-protll organizations Modules 
Include General Ledger. Accounts Payable. En- 
cumbrance. Obligation Tracking. Accounts Re- 
ceivable. Payroll. Budgeting. Fixed Assets and 
Donor Receipts. The system supports up to 99 
hinds, 9999 depts. PC-FUND runs on the IBM- 
PC and mosi MS-DOS and XENIX computers 
AMERICAN FUNOWARE. INC, 

P O Box 773028 
Steamboat Springs. CO 80477 
(800) 551-4458 (303) 879-5770 

MIP FUND ACCOUNTING 

The MIP Fund Accounling System meets the 
financial and managerial repoding requirements 
of not-for-piofll and governmental organizations 
The System leatures multiple fund and tiscal 
years, user-defined reports and six levels o' 
account coding Modules offered: G/L, A/P, A/R, 
Payroll, Encumbrance, Expenditure Budget, Reve- 
nue Budget and Lotus/O&se Inledace MIP FAS 
is available for IBM XT and compatibles. 

MICRO INFORMATION PRODUCTS 
505 East Hunlland Dr. Suite 340 
Austin. Texas 78752 
(512) 454-5004 1-800-MIP-FUND 


TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 or (800) 825-4ADS 

^ 


V. 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET . . . 




> 
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ACCOUNTING 



World's Finest Fund Accounting Software 

Gom'ri)l Ulility Billing I’tiiiic C'lMttons 

AcctKjnis Paydbk’ Busint*ss Licrfwe Cash MjnjgiTTK*ni 

Purt hdsp ()r^ A((uun(% RMcivdhl? Wtirk MdOdgi-nK'nl 

Payroll Invi'ntory Cash RcKistcr Syslcm> 

Pcrsonni‘1 fix<*d Assefv IVl I iconst* 

UNIX, XENIX, VMS, MS-DOS, PS/2, Networks 
CORBIN WILUTS SYSTKMS 
35754 Mission Blvd., Fremont, CA 94536 • (415) 790-5600 
Cities, Non>Profits, Grants, Utilities, Counties, Education, Special Districts 
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dBASE ACCOUNTING TOOLS 

■GENERAL LEDGER ‘ACCTS PAYABLE 

•dINVOICER S A/R 'SALES ANALYSIS 

•SERVICE BILLING ’ORDER ENTRY 

•JOB COSTING ’JOB ESTIMATING 

•PURCH ORD/INVENTORY 'PAYROLL 

$99 ea 4 s&h w/dBASE 2. 3 or 3 t Source Code 

dATAMAR SYSTEMS 

4876-P Santa Monica Ave 

San Diego, CA 92107 

(619) 223-3344 

Visa-M/C-AMEX-Check-COD 


PC Magazine 
Marketplace 

2nd Color 
Option 
Available 


BUSINESS 


BUSINESS 


What to BUY 
Who to HIRE, REWARD 
What’s top PRIORITY 


I Quidcfy.dearfy show both Objective | 
I and intuitive tradeoSs to your manage- ^ 
I meat, department or peers. Focus on I 
B what matters. Speed approvals. Spend ^ 
I less time in meetings I 

I DboSION PAD^makes the familiar ■ 
decisioa matrix come alive on your PC. I 

■ Plain English worksheet Fast, easy | 
graphic opermtioiL 5-D Groupware I 

I optiotL Practical created by a senior line I 
B manager. J19S. Satis^ion guaranteed. * 

^‘Highly recommended’’- WVE j 
1‘7’m hooked"- Dyson, FORBES I 
^’’tVekome addition" - PC Mag | 

FREE Demo ($10 value) 

I CALL 800-237-4565 ext 138 | 
I Apian Software 413-851-84% a 
Jbox 1224 Menlo Park,CA 9402^ 

CIRCLE 594 ON READER SERVICE CARD 


A billing program 

for those who deal with people. 


REGISTER is an easy-to-use program to track'people, show relationships: allows 
extensive comments. Features hyperlinks, text input/output, mall merge, various 
print options such as invoices, mailing labels, rotary Index cards and morel 


Order REGISTER now! 
Money back guarantee 


Applied computing Services 

11410 S.E. Petrovitsky, Suite 203, Renton, WA 98058 

CIRCLE 595 ON READER SERVICE CARD 



Only $79.95 


Call 1-800-548-746S 

FAX 206-235-8368 


A REQUIRED PURCHASE FOR ALL HARVARD MBAs 

New 1-2-3 Add-In uses simulation to help you manage risk. $395. 

FREE DEMO: 1 -800-432-RISK 

Palisade Corp. 2189 Elmira Road Newfield, NY 14867-9444 
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PC MAGAZINE 




BUSINESS 

PROJECT 

MANAGEMENT 


Business Plans 


BizFlamBuilder” Quickly* ' 

easily complete an effective business / 

I marketing plan for presentation to in- 
I vesiors. Sr. management or clients. A | 
I comprehensive and proven framework 
— Over 8.^ pages of outlines, headlines. 

I structured sentences & paragraphs, lists. I 
I financials, suggestions... already typed 
i into 29 ASCII text files & Lotus'. ; 
Follow tutorials & edit into a finished , 
jplan. includes manual. Preferred by 
I investment capital experts, corp. mgrs &| 
: experienced consultants. $99**+$3 UPS 


FTooIs For Sales ^'^ .10-<iay acccpi / return I 
* 1 .1.1 .1.5 Wildcrcst Drive Site license avail. * 

I Los Altos Hills. CA 94022 Vlsa»MC»Amcxl 
1x00/ 442-7373 * 415/ 941-9191 CalHodav. I 
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PROJECT SCHEDULING 
IN 1-2-3 AND SYMPHONY 


PROJECT CALC 'adds In* new menu 
choices to create projects on your 
spreadsheet Link pr^ect costs & dates 
vAhbud^s. Ask \vhaMr w&h tknel 
Draw Gantt charts of dates, slack 
time, miestones. And PERT charts or 
network diagrams of tasks. Print charts 
through Prii^raph wRh colors, titles 
and legerxis. Format and print tabular 
reports of dates and costs with /Print. 

PROJECrr CALC performs critical 
path analysis. Find the tarliett/latett 
start and finish dates for each task 
Specify work hours, vacations and 
hotkdays on a graphic calendar Works 
with CQA. EGA, VGA. Hercules. $149 95 
FRONTUNE SYSTEMS. INC. 
6ox7408-PC. San Francisco. CA 94120 
(800) 451-0303 x55. (916) 677-7t71 x5S 
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BUSINESS TIME 
MANAGEMENT 


FREE 

COMPUTER PROGRAM! 

SELL IT! or USE IT! 

A $99 VALUE! 


Easy-To-Use!.. .Calendar & Scheduling Program. ; 
Only 1 Instruction Sheet needed. Schedules your i 
daily activities. Shows most recent 28 days... At-A- 
Glance. Scroll forward & back Zoom m for nxjre | 
information on any date. Fast-Find feature m Name- 1 
dat^asefindsnamesinstantly. Then.setsupletters. i 
pnntsenveiopes & mail labels automatically. Includes I 
Pop-Up Notepad. Calculator. Real Estate Calculator. I 
& Mail Merge. Requires. IBM XT. AT or Compatible. I 
Hard Disk. 512K. $3.00 Shipping & Handling. 

EPI Computer, Oept. MPCM9AC 
686 Asbury Ave. Farmingdale. NJ 07727 
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COMMUNICATIONS 


BARR High-Performance 
RJE Workstations 


BARR/SNA RJE and BARR/ 
HASP are communications 
hardware/software packages for 
the IBM PC and PS/2 series of 
computers. 

Full featured: 

• multiple printers, 

• unattended operation, 

• print speed beyond 6,000 Ipm, 

• special forms, 

• line speed to 56,000 bps, 

• dial-up or dedicated lines, and 

• serve as a Li\N gateway. 

BARR/SNA RJE emulates IBM 
3777-3 in an SNA environment. 
BARR/HASP emulates IBM 
3777-2 and HASP on the 360/20. 
BARR communications 
software is also available with 
PC-SYNC internal modems: 
208AB, 201C. 9600. 

Barr Systems, Inc. 

DyiDD ^NW41St.BWKM 

Ijr ||\| X Gainesville. KL 32^)6 
SOO-BARRSYS or 
904-371-3050 
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MULTI-LINE PC-DOS BBS 

The Bread Board System (TBBS) - Secure, 
reliable, full-featured commercial EIS for IBM 
XT/AT/386/PS2 or compatible Easily 
customized by non-programmers. Kermit, X & 
Y - Modem High performance allows up to 32 
simultaneous callers. User audit trail. 
300/1200/2400/9600 bps. 
eSott, Inc. 

15200 East Girard Avenue. Suite 2550 
Aurora. Colorado 80014 
(303) 699-6565 

COMPUTER-TELEX-LINK 

Your PC can send and receive telexes quickly 
and easily with Computer-Telex-Link. Replace 
that aging telex machine! Add telex service lo 
your business for cost effective worldwide com- 
munications! Compuler-Telex-Link transforms 
your PC into a stale-ol-lhe-art communications 
tool lor telex. 

Cawtbon Software Group 
24224 Michigan Avenue 
Dearborn. Michigan 48124 
Phone: 313-565-4000 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES IN 
THE MS DOS 
MARKET . . . 














COMMUNICATIONS DATA BASE 


UNATTENDED FILE TRANSFERS 

• Enor tree transfers between multiple sites 

• Schedule transfers any time(s). any day 

• Use stand alone or with other programs 

• No complex script languages to learn 

• Easy set-up commands like Send. Receive 

• LAN compatible. Multi-level security 

• Introductory otter: $75 per location. 

SFI. Inc. 

Box 531650 

Grand Prairie, TX 75053 

(800) 433-5355. (214) 264-2626 


CONSTRUCTION 


CONSTRUCTION MANAGEMENT 

Affordable, understandable software tor build- 
ers. Job cost billing time and materials or per- 
cent complete, pay^les. change order and 
retention tracking in one package Prints 
checks, statements, bids. 30 4- reports Clear 
manual & help windows, backed by our profes- 
sional phone support staff $795 
YARDI SYSTEMS, INC 
813 Reddick St. 

Santa Barbara. Ca 93103 
(805) 966-3666 

COST ESTIMATING/BIDDING 

Powerful, comprehensive system for building 
last, accurate and competitive estimates A 
conxilele. stand-alone program Menu driven, 
very easy to use. Over % types of repoils. IRM 
XT/AT and compatibles Harddisk. 512K dBIII 
version with source code also avail System 
$245. demo $10 (CA aod tax). CK/MO/COD 
CPR INTERNATIONAL. INC 
2038 Lake Shore Ave 
Oakland. CA 94606 
415-268-1948 

CONSTRUCTION ACCOUNTING 

The CMAS System Is designed tor coniractors 
where tracking job costs is required Modules 
include: Job Cost PR, A/R, A/P. GL. PO's, 
Inventory, Service. Dispatch, Estimating. Invoi- 
cing. and Report Generator CMAS is fully 
int^rated Multi-Terminals avail^le 
OATA-BASICS 

11000 Cedar Road Suite 110 
Cleveland. OH 44106 
(216) 721-3400 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


dBASE III PLUSWorkallke 
Free Trial, Send No Money 


PC MAGAZINE HAY 17. W tMA 
^ on 1 1 $ a programmable retaoonal 
DBMS . fastar opemcn m the mterac- 
tive mode ... the menu mode is a fancier 
and mera eomplata version of dBASts 
Assmarkmode .loni >311 laaoreat 
deal lor those who would be glad to have 
a dBASE 111 PLUScbna' 


FREE 30day Ira Mcroaan. (USAorVy)MI 
■TIM, or buy no«. monoy Uacfc ouwanMa oil 
20)-37»l914 US * ts iA> (t^AmEi 



ROOTS III FOR GENEALOGY 

Organize you lamtiy tree and print camera-ready 
family books confining charts, text and irxlexes 
Store, retries ^ display 1.000's ot family tacts 
with biographical sketches arid source documen- 
tation Lightning-last searches and soils 750 
page manual Satisfaction guaranteed Write tor 
tree brochure $250 ( + CA tax) 

COMMSOn 

2257 Old Middletield Way. Sle A 
Mountain View, CA 94043 
415-967-1900 800-327-6687 


THE 

SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
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DATA ENTRY 


ENTRYPOINT 90 


Tbt DMa Eetry MmhmmI SpMn by Dalalti 

For application development. PC data entry and 
maintrame connectivity, no other system 
matches the hexibilrty and power of EntrypeM 
M. Front-end anv system, network or database 
with Entiypoint aO's versatile forms-handlmg 
and data entry module 
It's ideal tor 

• Central, distnbuted and LAN systems 

• Applications requmng data ml^nty 

• Network, mainframe and PC-to-PC 
communications 

Call lor a FREE demo or to Icim about our 

Roulltr Protraml 

DATALEX 

1(X) Pine Street. Suite 2400 
San Francisco. CA94111 
800-962-8888 415-362-4466 

aWCLE 751 OH WgADEH SERVlCe CABO 


DATA ENTRY 


DATA ENTRY 


hatchangMl... 

From lajipMndMW 1741^ RMrfliaoi, 
CADI, and Wlidorf Now even the mo9 
comptex data entry IS bang done on PCa 
W hether on one or on donns in a LAN. 
KeylfNvirM provides a proTessionaf grade 
data entry system. Its ease or use. produOivKvi 
and imaKTcd range or cipMiiees haw made 
it the most widely used PC -based system In 
Hie w o rld. 

Bring your d3ta entry 
up-to-date with . . . 

KevEntrvm 

Complete Evaluation Package 
Available 

1 - 800 -S 33 -M 79 or( 7 OS| 75 > 2 ves 

OnCLE 7S2 ON RCAOCft SCRVICE CARO 


Everyone is talking about 
RODE/PC from DPX 




"Wtrfaluatnlalli^lbrPC. htueddatatniry 
systems Kt»l}fyK and the ItPX organiza 
Itnn sUMtd nut as clearly superitte " 

— (.ompuicr Ninutiiiurrr 
Sin of Ihc (CO Urfcsi cooipanin to the 
l'.S. have selected RODE/PC. Call for 
your evaluation copy today. 

DPX 

20H23 Sicvenv Creek Bl'd 
Suite 1.30 P 
Cupertino CA 93014 

(408) 9''3-9292 
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DATA ENTRY 
EMULATOR 


Runs on Stand-alone or networked 
F*C's. compatibles or PS/2'$. You will 
not find any Data Entry System 
-FASTER. EASIER to use. or LOADED 
with more USABLE features. Distribu- 
tion Worldwide. Imbedded rev-iO key 
option. Fully menu driven. 

A complete edit language included. 
Call for our free 30 day trial period. 
Price $395 • 

avail, for IBM AS/400 & S/36 

COMPUTER KEYES 
21929 Makah Rd. 
Woodway. WA 96020 
TEL: 206/776-6443 
FAX: 206/776-7210 
USA: 800/356-0203 


Q< 


RH 
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VOE— Viking Data Entry 

The premier data entry system Fult-teatured to 
replace key punch & keydisks Full screen 
"FORMS. ' double-key verity, wide variety ot 
options, crossfoots, subtotals, batch balancing, 
duplicating, statistics, skipping, etc Character, 
field & record level validations $120-600 Also 
for minis. 

VIKING SOFTWARE SERVICES. INC 
2815 East Skelly Drive, Suite 816 
Tulsa, Oklahoma 74105 
(918) 745-6550 


DESK TOP 
PUBLISHING 



OCR SCANNERS 


• Leading OCR software developer 

• Support PC/XT/AT/PS2 & Mac 

• Read text from documents, 
forms, books and magazines 
using "SPOT" OCR program 

• Trainable for English and 
foreign language characters 

• Works with most scsnners 

• FAX and networking capability 

• Customized software available 

• Large Inventory of Canon, 
Panasonic and HP scanners 

• Free 'SPOT'* demo program 

Avoid the m/ddfeman— Go direct! 


^FLAGSTAFF 602-779-3341 
L04GIN€€RING fax 779-5998 
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Desktop Publishers! 


when you need the bast tools for 

Screen Capture and 
Image Management; 

Cdlage^^^ 

Publishing Utilities 

Accurate. SLper-tast grayscHIng. mage browNng 
within your appicatim. capture preview, UM 
EMS 4.0 and much, much morel 
Supports EGA. VGA. Heroulae, CQA HOA 
adapters. Suggested retail price, only Sgg £ 

IHI inner media, inc. 

l«l3K6M;i6Vl»c».-7H5fta WM.yC.Am.E»p 

ORCLE 7«a ON READER SERVICE CAftD 

Optical Character Recognition (OCR) 

PC-OCR"* software converts printed/typrt 
documents into editable text tiles for your 
desktop publishing system Supports HP S^- 
Jel. Canon. Panasonic and most other deskti^ 
scanners Pre-trained lor many pixxilar torts 
and trainable to read virtually any typestyle. 
inci foreign fonts Reads proportional text, 
mabix printer output and Xerox copies $385 
Check/AMEXA/ISAA4C/C0D 
Essex Publishing Co 
P O Box 391 
Cedar Grove. NJ 07009 
(201) 783-6940 


Desktop 

Publishing 

continues . . . 
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DESK TOP PUBLISHING 


ENTERTAINMENT/GAMES 


We don ^ newsletters 

But if you’re doing, 1.000-page technical documents, we’re the 
best— automated , style-sheet-driven, sophisticated pagination 
slick publishing features, and camera-ready output. 

GML/PC™ 

The technical documentation and specifications specialist. 
Command Technology Corporalion, 1900 Mountain Blvd., Oakland, CA 94611 
Telephone (415)339-3530 Telex:509330 COMMAND TECH 
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EDUCATION 


THROW AWAY YOUR 
COMPUTER MANUALS! 


Learn Popular Software Programs With . . . 
VIDEO INSTRUCTION TOOLS 


Lotus t-2-3 (4 hours) . . 
PageMaker 3 0 - PC (2 hours) , . 
PageMaker 30 - MAC (2 hours) 
Ventura Publisher (2 hours) . 
Ventura - techniques (2 hours) 
Intro To I8M-PC n / hours) 

Q & A (1 ; hours) 


.179 95 
.179 95 
179 95 
179 95 
79 95 
. 79 95 


WordPerfect 5 0 (4 > hours) 

WordPerfect 4 2(3 hours! 

CX>S 3 3 <3 / hours) 

Microsoft Word 40(2: hours) . 
Microsoft Works 1 1 r hours) 
HyperCard - MAC (2 hours) . 


12996 
-.99 95 
. 129 95 


These video tapes are self-contained training guides, which demonstrate every 
command m a given software package, while showing the computer screen and 
keyboard SIMULTANEOUSLY Save money calHoday' 

MtCHAEL HALVERSON & ASSOCIATES FOR PRODUCT INFORMATION 
1313 Newburgh. Westland. Ml 46185 ■* on/\ COT 

(313) 7290325 l “OUVJ"0»? / “ 1 OHl 

FAX (313)729-0238 MAJOR CREDIT CARDS ACCEPTED 
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ENGINEERING 


MATUPAK87 H^rtiiam^tS0xg7Sitftwm 


130 assembler coded routines which take full 
advantage of K0xK7 math coprocessors. 

FASTEST AVAILABLE ! 

( ‘p m 20 X foxier ihun high Inrl longuofu- ' 

I K complex KPT on a 386/20 takes ()28s; real 
0.17s (l.K.5s & l.(b on an IBM XT): dot 
product (lengih 10.000) in().07s(0.4>>sun XT). 
Routines for: vcciors/scalars, matrices, l.U 
decomposiiiun. matrix inversion, eigen- 
values/veclurs, FFTs. statistics, integration, 
differemial equaiioas...and much more. 


Widely used in signal & image processing, 
simulation, spectral analysis, etc. Our users 
like MA THPA KB? A take the lime (o lell us' 


$99tJsforTurbo Pascal version (200 routine*), 
Sll9Lisfor Fortran. C. MDdula-2 versions. 
$69l's for source Add S5 for shipping. 
Precision Plus Software 
1239 Sir David Drive. Suite 100 
Oakville, Ontario, Canada L6J 6Y9 
Tef:(416)829-15tl FAX; (416) 829-1742 
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ENG/SCI GRAPHICS 

0MNIPL0T(S) (scfeen graphics) & OMNIPLOT 
(P) (plot^ driver) provide integraled engineer- 
in^scienbfic 2-D & 3-0 graphics with NO PRO- 
GRAMMING REQUIRED! Meru-dfiven. flexible, 
professional Choice of lonnats: tabular/line, con- 
tour. bar. pie, 3-D wire frame & rntxti more! 
0MNIPL0T{S) $195. OMNlPLOTfP), both $295 
MICROCOMPATIBLES, INC. 

301 Prelude Drive 
Silver Spring. MD 20901 
(301) 593-0663 


SIMULATION 

GP^/PC is a lull-power version of 6PSS. the 
most popular mainframe simulation language 
Specifically designed lor interactive use on to- 
day’s high-speed mtcroprocessors. it is loaded 
with features such as inleractive graphics and 
animation Using GPSS/PC. you can predict the 
behavior ot complicated real world systems. 
MINUTEMAN SOFTWARE 
PO. Boxl/l/B 
Stow. MA 01775 

800-223-1430/508-897-5662 Ext 316 


THERMAL ANALYZER-DOS/OS/2 

General purpose finite dilference program. Re- 
duced memory version of MICROTAP needs as 
little as 384K RAM and 2 disk drives, allows 
1000 nodes. 3000 connectors in problems 3 
stand-alone modules; $149 each/all tor $425 
Thermal analyzer, pre/poslprocessor, graphics 
Graphics module supports CGAEGAVGA/HERC 
MCFARLAND COMPUTER SERVICES 
P.O Box 33246 
Granada Hills. CA 91344 
(818) 366-2317 


The COMPLETE Lottery TRACKER and WHEELER" 

TM MOST COMPREHENSIVE Lott&y Software Program on the MafletJbdayXx PICKS 
Games! Mom Sold MbN SO stMu an d 17 FontgneooabiB^ 

• Store Past 1000 Winning Lottery Numbers and Oates! 

• Track as many State or Internationa Lottery (sames as you want! No Limit! 

• Produce EXPERT Trend Charts to Indentrty Those HOT and DUE Numbers! 

• Analyze Hits 4 ways: Bell Curves, Recency. Percentages, Frequencies. MORE! 

• Produce STATISTICS for ALL Numbers Play - NO Randomizing Here! 

• Select Numbers to Play 5 Oiiterent W^! )t)u Choose what YOU Lite 8^ 

• Check Yxir Bets Fix WINNING Combinationsi Record ALL Systems Played! 

• Store up to 2 BONUS NUMBERS (Play all international games!) 

• We include Lottery Data Base for State Game of VOUR CHOICE (Please specify)! 

• Print Charts, Statistics, Recorded Numbers and WHEELING SYSTEMS! 

Choose From the Worlds MOST Popular WHEEUNG SYSrEMSl 

No Other lottery software package provides all o( these features! When we say complete. 
WE MEAN COMPLETE! Easy to use MENU DRIVEN SCREENS Printer xid Cokx Monitor 
recommended but not required tor use. All wheeling systems and program features take 
only SECONDS to complete! Detailed Lottery user manual included. Why pay more for 
les^ 

Use our Years of experience with Ym computer advantage! 

7 W 54 CASH PRIZES ffw iksf e ivaeks W0I Vie Md o()wr (xotrarff' hw ewtar arxr Mfmilar <5 (he flES7 
Mery software progrmri I hanus&iowaii OmS2iOOm>eai)aiierAU.expensesr' BC.BP»so.TX 
'twDn4casli(>raKV>elkst2bmeslusailtrielirxkerau}WrieeM‘ BLU.WUminglon.DL 

m»COMf>tITElMeryTRACK£BwtitWHE£l£FBSFfClACUiAfr ED . New YM. NY 

Doiil Hesitate! Place your Order Now) 

^ ONUf: $39.95 Plus $2 m s&H 

MDVtsaCtfIMFfee 1-800-824-7888, Ext. 283 
For Canadun Caters: 1-800-544-2600 
Jne*, iflC.PQBot55a08|<.PC.WMtioto.MA01S»1 
The PRflM/EHCLotiwy So ftwar e and AudtoProducti Company 

iilC.vteuandUOofUMtaNpu«d«ahMiwMfc Piiemaae'awuwiBtBweomrChucflu 
MA n ielUef« i eWl5Wee*eet.ciB8 8U i w l W u«OiKinu«.inft 

Order Direct or see Nbur Local Software Deaiec 





NEMESIS-* 
.Go Master** 

M 
H 

Gp. a game of siratcgic elegance, has been a was y 
uT life in ihe Oneni for aver four ifwusanJ yews, m 
Many consider Go lo be the secret of Ihe N 

lapanese businessman's sweess. 'H'ki/r i Mru u H 
KUmf nf wx/i. Co II a *<J»nr uf marlrl ihare' ^ 
Ifteudenl of Nikko Hocels). H 

you ai e interested in Go, H 
buy this program.’* /.iWKiie 

Came of Use Munlh BYTE 7/11 H 

Toyogo,Inc. (617) 861-0488 N 

76 Bedford Street e.M-M. Lexingion. MA03I7 iK 
|$79aoMasler«.$49iosekiTu)o(~. H 

H$19TactK*l Wizard'^ AddSbt.S.SAK W 
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FLOTTO 

The FAST LOTTERY Program! For all IBM/ 
comp, computers Play any PICK 6 lottery game 
with easy input and fast results Instantly log 
tickets for family, friends & OFFICE POOLS and 
be Ihe first to see who wins. No lottery program 
will win you more money or be as fun lo play as 
FLOTTO Send $17.95 f $2.00 S/Hi .eckor 
money order (specify floppy size) to 
PC Light. Inc 

P.O. Box 18532 Info only: 

Tampa, FL 33679-8532 (813) 254-1328 


WIN LOTTO MILLIONS!!! 

LOTTO PICKER’” PLUS stores past Lotto & 
Pick 3/4 #’s & uses multiple ^tistical analy- 
sis lo improve your chances of winning Works 
(or all lotteries worldwide! Bonus #’s-no 
sweat! Database editor, support. & much more! 
You gel the PICKS, not jumbled slatisfics! 
$34 95 ( -I- 5.55 sh) 3.5” add $10 NY add lax 
GE RIDGE SERVICES. INC 
170 Broadway. Suite 201-PM 
New York. NY 10038 

1-800-634-5463 x293 INFO 718-317-1961 

ELECTRONIC CHESS BOOKS 

ANALYST 1 Complete "Chess books" with 
more than 20.000 diagrams, superb animation 
and expert on-screen analysis. Learn from the 
masters or play your own variations. IBM PC/ 
comp. Choose: Best Games 1980-85; Art of 
Piece Co-ordination: Sustaining (he Initiative 
$59 (US) each •»- $3.00 s/h. 

HALCYON PRODUCTS INC. 

P-0. Box 65, Station "A" 

Scarborough, Ontario Canada M1K 5C1 
VISA/MC CALL (416) 471-6892 
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AND SERVICES IN 
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ENTERTAINMENT/ 

GAMES 


LOTTO JACKPOTS 
NOT JUST DUMB LUCK! 

HOWARD'S FAMOUS 
SYSTEMS HAVE WON 
S30 MILLION-^- FOR 
10 LOTTO JACKPOT WINNERS! 

All (he uriginal. aulhcntic Gail Howard 
are now available on IBM PC' and 
compaliblo; menu driven (user friendly). 
Gail Howard's Smart l.uck Computer 
Wheer*(S29 95»S2s h) has a unique buill- 
in Balanced GanK** feature which makes 
all other wheeling systems obsolete Over 
100 Wheeling Systems with minimum win 
guarantees: System also checks for wins. 
Gail Howard's Smart l.urk Computer Ad- 
vantage'* (S.^9.95 * S2 s h) has the most 
successful number selection systems ever 
devised tor beating the ixlds in Lotto. 
Includes the rnrire winning numbers list for 
one Lotto game of your choice. ($7 for each 
aJJtiional Lotto game). Available for any 
state or international Lotto game. Please 
specify which Lotto gamefs). 

SMART LUCK COMPUTER SYSTEMS 

Dept PC-4, PO Bok 1519 
'Jba Vkhite Plams. Nov Voik F'Hl 

f312) 934-3300 
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A.I. BACKGAMMON— FINALLY! 

Not Amateur Shareware— No bugs or bad 
moves. But a sophisticated Backgammon en- 
vironment Graphically wintiow to computer's 
algorithmic search tor best nwve Optionally 
displays hit probabilities & other stats Simu- 
lated 30 graphics Autoplay & lake back option 
Any IBM or Compat Only St 9 75 PPO 
Paradise Programming 
47-605 Puapoo Place 
Kaneohe. HI 96744 
808-239-2200 


PC Magazine Marketplace 
the ultimate target market! 


The brand specifiers who read PC 
Magazine don't hav^ the lime to shop 
around, their onty concern is getting 
w hat they need as quickly as possible. 


Theyll MRECT thdr alteatien to 
PC MagaoM Harhetplice 


For them PC Magazine Marketplace’s 
Direct-Response/Display Ad format 
represents a fast, easy and cost effec- 
tive method of product acquisition. 
They know it will have the products 
they need and the information they 
want regarding price, volume dis- 
counts. specifications and deliv'ery. 

If you think that your business can 
benefit from the 7(10,000 brand spec- 
ifiers who read PC Magazine ... 
YOU'RE RIGHT! 


So lake DIRECT acUon and call 
(212) 5l3-SnSor(800) 82S-4ADS 


FINANCIAL 





MoneyCounts'' 5.0 

The $29 Money Management 
Solution. Guaranteed. 


MonfrCovm 5.9 IS the easy-to- 
use, CPA-designed money 
management/acrounling program 
for home and business ll offers 
Cash, checking, savings k credit 
card management, checkbook 
balancer, budgeting, financial 
statements, graphics, fast hnam ial 
data base with three-way look-up. 
inquiry reports k on-line help 
Handles up to 999 accounts and 
100.000 transactions IkMos 
priatod Mwal. Rot copy proltctod. 

MomrCinjiiTS S.O also 

■ prints any type of pm-feed or 
laser check k updates your 
records automatically 

• estimates your 1988 income tav 

■ analyzes finanang options k 
savings program* — computes 
interest rales & loan payments 


■ prints amortization schedules 

■ manages mail lists - zip k alpha 
sorts - prints labels k index cards 

■ provides password protection, 
fiscal vear support k pop-up 
notepad 

■ 30 day money back guarantee 
(minus shipping) 

Ml Of xmR 9 film 95 
shlfifilog/haafilltit 

Cneck/VISA/MC/C.OD 


1-am-223-6925 

mcsnassnisasirm) 




Dept M 
.373 Collins Road N.E. 
Cedar Rapids. Iowa 32402 
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FLOWCHARTING 


TurboFlow $69 



* Variable size symbols -- — 

* User defined library 

' Paper size to 34* a 44^V 

* Pop-up icon menus 

* Hercules mono, CGA EGA 

* Auiotiuiic PAN to scan drawing quickly 

* IBM/EPSON. NEC. OKIDATA LaserJet 

* HP-GL, DM/PU SweeiPplotten 

Da)lroo Efecironks 

610 S. Sherman #104. Rkhardicn'ni 7S0EI 
Add tAb $4 .Teau loidnio *dd t% uk* ua 
Money-back Guarantee 

Order Today! 1-214-669-2137 
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EXEC-AMORT™ 

Loan Amortizar Plus Softwara 


• Ueetf by tttou»»n4» 

074 Barne y 

• Use# by hvndswdg 
of B»nk» 

• (/ae# by big CPA’t 
J Lean 4<nartlzatfene 
J APR'S comply la 

US Rcgvloion 2 
J I# Accuracy 
J flM# A AdVircUbto 
Raiae 

J ktogulot Poymontt 
J Pokttc A fooo 
J Propcid kitofocl 
J fatra PcymoMc 
J PHI Peymonte 
J Saltoon Paymanla 
J Sarea for the 


« Uaari NatfanwMaf 
• Uaad for Jud^ 
monvChlld Pmte 


□ P roooal Vafcra 

a fulura Vekto 

J Mar Proctni Vohto 

□ Inlamaf Rata of 
Rafum 

ij riold A Lorn Prfco 

U Eaay to traa marwa 

J Uaar canflpvrabfa 
reuneVnp 

J Graar for ctfani aar- 

rJ free Reg. 2 com- 
pManca bancAmark 
laal iWtfi psircAaaar 


Only 49.95 *»5S«H 

Oamo a manual avadaMa tor S30«$6 SkH 


ELECTROSONICS 

36380 Garfield - 81. Fraser. lAich 48026 

800 858-8446 or 313i791-0770 


60 (toy money back guarantee 
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PC Magazine 
Marketplace / 

2nd Color 
Option 
Available 


Sa 


[idilors 

ChoiLC 


MetaStock™ 

$195 

Demo Disk— S5 


stodts. mutual Kinds, commodities. ( 

Features multiple movable wmdows. unlimited 
moving averam, 25* pre-set indicators, 
trendlines ana trading bandi overlays and 
spreads, plus much more< Compatible with 
12* maior data services. For complete 
literature, call loll-lree. 

1 - 800 - 882-3040 

EQUIS International, Inc. 

Box 26743 SLC . UT 84126 (801| 974-51 IS 


FLOWCHARTING 


BETTER FLOWCHARTER 

Know before you buy! EASYFLOW is the superb 
flowcharting program chosen by over 30,000 
users, and very favorably reviewed in the March 
tOth 1987 issue of PC Magazine See the 
"Index (0 Advertisers" under HAVENTRE8 to 
find our large display ad in this issue Now 
available with 30-d^ MONEY-BACK guarantee 
HavenTree Software Limited 
Order Desk 1-800-267-0668 
Information: (613) 544-6035 
Telelax: (613) 544-9632 


TO PLACE YOUR 
AD IN 

PC Magazine Marketplace 
Call (212) 503-5115 
or (8(X)) 825-4ADS 


GRAPHICS 


24 P)N PRINTER OWNERS 


STOP GRAPHCS S-T-R-E-T-C-H FROM 
VEMTURA - AUTOCAD • PRINTSHOP 
AND lOa* OF OTHER PROGRAAB. 
GIVES DARKER. DENSER GRAPHICS. 


9 TO 24 PIN PRINTER TRANSLATOR 
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i GRAPHICS 


HEALTH INVENTORY 


IfJ ' 


1./ 


'V 

;■ 





Lotii Fnalanc* Piut 
Harwd Graphct • Applaust 
UcnMoftOurcPC-Sidt 
ZmognpTKs • Loiui PIC* 
Ultra SCO •CGM«k‘ 
UMatiH'*DXFfl«’ 
I VflBoShoMpicat** 


DESIGN IT YOURSELF 

UmourawpuNriod>$yiyOtf[wnnaicni«»>N 
ufewt UM Ml land « you in to •Tii9r9 
SSflini iMn. ovortiNdi, law prviti color pnms. Me. 


IMAGE. 

CEHTEK 


P.O Boi 2570 • Rotoioke. VA 24010 
Cal 703O43-fi43 to more niormawn 
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DYNAMIC 3-D GRAPHICS 

Using the lastesi video driver routines ever 
written for the IBM PC. ACROSPIN allows you 
to dynamically rotate, translate, and scale 3-0 
wire frame obiects and point clouds Works 
with most CAD Packages Supports CGA/EGA/ 
MCGA/VGATHERCULES on IBM pejr Ihrough 
PS/2. $30 -f $2s/h ( -p sales tax for CA res^ 
ACROBITS 
P.a Box 1302 

Menlo Park. CA 94026-1302 
415-328-0542 


GRAPHICS LIBRARIES 

Very Fast 20/30 Autoscaling Graphics for Mi- 
crosoft Languages 30 Lines Use Color Fast 
Polygon Fill, Solid/Wir^rame Color/Kinking 
Text. X-Y. Bair. Contour & 30 Rshnel Graphs 
Supports CGA/EGA/VGA^Herc & Dot Matrix/ 
Laser/Plotters Cu' Full Resolution Print Screen 
Port $140 NO ROYALTIES FORTRAN Source 
+ $30 

CHIRP TECHNICAL SERVICES 
P.O. Box 551. Del Mar, CA 92014-0551 
(619)632-9510(619) 259-6886 


aSmm SUDES— In 24 Hours 

We transform your PC-Graphics files into full 

color, 35mm. 4000 line resolution slides and 

ship within 24 hrs All popular PC-Graphics 

Packages supported Files accepted by modem 

FREE FEDERAL EXPRESS on all orders of 20 4- 

slides! Only $8 per slide 

Accent Preknt^ions. Inc 

990 Highland Drive. Ste 202 

P.O. BOX 1303 

Solana Beach. CA 92075 

1-800-222-2592 


PEN PLOTTER EMULATOR 

FPIOT turns your dot mahix or laser printer into 

an HP pen plotter Fast hi-res output. No lagged 

lines Vary line width, color. Works with Auto- 

cad, Orafix, etc. Supports NEC PS/P6. IBM 

Proprinter, Epson LQ/FX, Toshiba. HP Laserjet 

Hercules/CGA/EGA/VGA for preview $64 

check/mo 

Fplot Corporation 

24-16 Sleinway St . Suite 605 

Astoria. NY 11103 

212-418-8469 


RAINDROP* 

FAST. Ilexible. easy to use. compact T-S-R 

utility to send screen graphics lo your 9 or 24 

pin dot matrix, ink jel. or laser printer Create 

quality b/w or color printer graphics Irom 

applications AND user written programs Full 

24 pm support Many options Complete driver 

library $3995 

RAINBOW TECHNOLOGIES 

8106 SI David Court 

Springfield. VA 22153 

703-440-0064 


35mm SLIDE FROM YOUR PC 

COMPUTER SLIDE EXPRESS convefts graphic 
files produced on the IBM PC into brilliant 35mm 
color slides with color resolution 400% belter 
Bian your monitor Leave your printouts behind 
Use high resolution color slides up to 4000 line 
COMPUTER SLIDE EXPRESS $9/slide 
VISUAL HORIZONS 
180 Metro Park 
Rocnesler. NY 14623 
(716) 424-5300 


BUSINESS GRAPHICS PLUS! 

GRAPH-IT. a full menu driven spreadsheet 
w/lormula justification, creates 2-0 & 3-0 
Graphs, inci hor/vetl Bar, Line, Pie. Area. X-Y. 
Slock Hi-Lo, Linear Regres . Combos & more 
Also add notes to graphs Great lor presenta- 
tions User Manual Specify 5-1/4" or 3-1/2" 
$3750 4- $2 50 s/h 
SHADOW SOFTWARE 
6 Williams St . Dept M 
Pequannock. N.J 07440 
201-69«i-4976 


FORTRAN/PASCAL GRAPHICS 

GRAFMATIC (screen); Microsoft Fortran/ 
Pascal. R-M, Lahey call^le routines Graphics 
primitives, total 2-0 plot support. 3-0 plots and 
solid models E6A/CGA Hercules mono sup- 
port HP/HI ploltw^ PLOTMATIC Laser, dot 
matrix printer^ PRINTMATIC $135 ea Any 2. 
$240, all 3. $340 Ask about our 15 fonts 
MICRXOMPATIBLES. INC 
301 Prelude Drive Dept PC 
Silver Spring. MO 20901 
(301) 593-0683 


PRINTED GRAPHICS WITH TURBO 

GRAPHLINK does for your printer what TURBO 
PASCAL'S BGI graphics does for your screen— 
an ultra-high resolution! GRAPHLINK com- 
mands work exactly like TURBO'S BGI com- 
mands. so adding printed graphics cap^ility to 
your programs is a snap! Supports HP. Epson. 
IBM. Toshiba & NEC printers. Only $95 4- $5 
s/h ( 4^ sales tax lor PA residents) MC/VISA 
VISITECH SOFTWARE 
05 3807 Ridgewood Ct 
Pittsburgh, PA 15239 (412-733-4775) 


FOOD SENSmvrTY . . 

ITS REAL 

Vbu or yow cMd tnty be orw of over 30.000.000 
Amertcens tulfering from food ellergy/ 

eerWMW' 

Congwffon 



and over 100 odier probtone heve been aohed 
by ettoWiNtog PWttoier loodi from ffw dW. 
Introducmg 

WELLAWAfiE FOOD SENSITTVrrY 
A pftyeician-deveioped and teMed software 
program lo help alinWie i B a mo|or cauaa of 
ddActA-to-ireN madeaf praUama. 


How It work! You emer your symptom mttn^ 
artd food* ealan Foods are entered by scanning 
a compfenensfva daabase of over 3.000 foods. 
All ngpredwnis and addwves are aufomabcaly 
tmitredl Vbu can also eniar cuMom foods 
This revoluuortary tool than anafyaes yow bod 
and syrrtoom panama gMng |fou a w of me 
moat Uialy preUam foods or addShM 
Order Now. R wortca. RV guaranleed S6S RWo- 
ducfory Price CaM for ciedR 

card oedara. or sand check or MO. to: 


48AB MMhfogfon Sl Sula 360 
fvtomarey. Ctflorrva B3B40 
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ANALYZE DIETS. MENUS & . . . 

so much more! with The FOOD PROCESSOR III 
This TOP-rated software has the best database 
ot any system on the market today! Acclaimed 
by schools-colieges-hospitals-homes-titness 
centers & businesses 2400-3000 toods-30 
nutrients $250. IBM-Apple-Macintosh 
CALL OR WRITE TODAY FOR FREE DEMO DISK! 
ESHA Research 
P0.60X 13028. Dept M 
SALEM. OR 97309 
(503) 585-6242/7755 


INVENTORY 


INVENTORY MANAGEMENT 

Stock-Master 40. commercial grade system 
provides Skxk Status. Purchase Order Whting & 
Tracking, Trend Analysis. Quality Control Report- 
ing Detail Analysis. Kll ol Mat^s. Multi Loca- 
bons and more Modular, "rncro" priced & 
configured to your needs CobolSourceavaiiable 
APPLIED MICRO BUSINESS SYSTEMS 
t77-F Riverside Ave 
Newport Beach. CA 92663 
(7t4) 759-0582 


ADD-ON POWER TOOL 

For Inventory Management 

• Automatically Optimizes Fill Rate. Tjrns. 
GMROI 

• Set up in minutes 

• EASYlink lo acet pkgs via Lotus compatible 
data export 

• Works with Dac Easy acet. & others 
Call For Free Brochure 800/343/2952 
COMPUTER APPLICATIONS TECH INC 
P O Box 30164 

Bethesda. MD 20814 


•••dFELLER INVENTORY*** 

A business inventory program written in modifia- 
ble dBASE source code The menu-driven pro- 
gram lets you locale items by inventory name or 
number II keeps track ol reorder points, vendors, 
average cost & other information. 

* dFELLER mventoty $15(VRequires dBASE IldH 

• dFELLER Plus $20QA(n»h History & PC’s. 
Requires dBASE Ill-Ill PLUS (lor stock rooms) 
FELLER ASSOCIATES 

550 CR PPA. ROUTE 3 
Ishpeming, Ml 49849 
*•' (906) 486-6024 **• 


MAILING 

PROGRAMS 

MAIL ORDER MANAGER (MOM) 

It you need order processing, list management, 
inventory control, and query-driven profit anal- 
ysis. MOM is lor you. And. we re NETWORKED- 
muttiple order entry stations, we do it! Most 
competitors can't Clipper compiled. dBase Hi 
Files $895 Slide Show demo FREE with this 
ad. Working demo $45 
Dydacomp Development Corp. 

P 0. Box 641 
Wayne. NJ 07474-0641 
(201)694-0779 

THE MAIL ORDER ACCOUNTANT 

Order tultitlmenl/List marragement. Includes 
customer lists, l^s in 6 form^. inventory, 
invoicing, accounts receiiable. customer pay- 
ments ^ cash/credit card Prints shipping 
labels, credit card slips. UPS shipping man- 
itests, sales tax report dBase 1)1 Plus source 
code provided $975. demo $25 -t- $3.50 S/N. 
GOLDSMITH & ASSXIATES 
48 Shaltuck Square. Suite 86-B 
Berkeley. CA 94704 
(415)540-8396 

The Mail Onler Wizard 

Is one very powerful program II otters a catalog 
business all Ihe computing routines it needs— 
and Ihen some* gives new meaning lo Ihe 
hackneyed phrase, user friendly'. Written in 
Assembler, it operates with homing speed 
very serious software, a must see Catalog 
Age. $970. Demo. $12 
The Hawn Corporation 
802 Madison Dept M 
Evanston. IL 60202 
(312) 869-3434 or (800) 762-8278 

POSTWARE MAILING SYSTEM 

Automate mail preparation Cut po^age costs 
by 5< per piece or more Only PostWare prints 
address labels in bundle and bag. bulk mailing 
order Not a useless zip code son Prints ad- 
dress labels, bag tags/lray labels. Calc post- 
age. Works with dBase III PLUS. DATABASE. 
PowerBase. Smart & others Also ASCII 

* 1st & 3rd Class— $195 * 2nd class— $395 

* Carrier Route— $300 * Dup. Detector— $200 
PostalSoft, Inc 

515 Division Street 
U Crosse. Wl 54601-4544 
608/784-3500 800/831 -MAIL (6245) 

J 
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MAILING PROGRAMS 


Speed Vp ('PS Shipping with ShipMate 


Intro Offer S395 

UPS Approved — Prims COD lags, labels, and manifest. 
PC Synergy • 1805 Cottonwood • Carlsbad, CA 92009 
(619) 931-0350 

"It’s so easy — even the boss can use it!" 

CMCLCTTOONMAOCnSCNVICCCAm 


MANUFACTURING MUSIC 


THE FOREMAN 

Multi-user Now Available! 

• Invenlory/BOM/PO/Costing 

• MRP/Invoiciog/Ad hoc reports 

• Repetitive mig or one time build 

• Extensive Cost Control: Standard vs Actual 

• Automotive release int^lace 

• IBM PC/NOVELLyALTOS 

DCM COMPUTER PRODUCTS, INC 
43700 Twelve Mile Road 
Novi. Ml 48050 
(313) 347-9600 


MEDICAL 


MedicAide 

♦ Operr IkTi Mling, 

♦ OQ Dcxlor* 

♦ 09 fee &.hcdukM 

♦ InAurancT CItuw 

♦ WoxJ Ptxxx'Mm^ 

$19900 

30 Money Dnct Cuaruntcc 

1602) 421-1287 

1911 Avenida Dc Mnft ^ilc 3 
CoMCnirRic. AZ 89222 

awctir7iow>KAOgw »ei ivi ci cwiB~ 


MUSIC 




IBM Interface 

CMS-401 /Cakewalk 


$249 

Koyboard k Soffwar* AvolkiblR 


[EZ 3 

t IT.4I4 JT( fl 

MUSIC 


SUPPLY 


714/594-5051 (CA) 
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Music Power I-or Your PC* 

texture" 

Hy Rttfter FoweU 

• IliM Mittic l-'caturc 

• MPU- 4 ()I ()r(' 4 >mpHtihlc 

• YanuihaCI («tmpulcr 

Version 3.1 $2W Demo $1(1 
Musictan's Touch 
In MIDI Software' 
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FORTE I/ll MIDI Sequencers 

16/32 tracks. 16 channels/track Record/ 
Playback. 1.000.000 notes. Most powertui 
MIDI editing. Rhythmically flexible Step entry 
AuR) Punch, quantiyation, realtime playback 
control. DOS shell. New in FORTE II: System 
exclusive sICKage. unlimited looping. SMPTE 
cue list. Songlist. Accei/ritard. $150^50 
LTA Productions 
P.a Box 6623 
Hamden, CT 06517 
(203) 787-9857 


SONGWRIGHT IV 

Music Processor prints professional sheet mu- 
sic. songs, scores widi text, chords, symbols 
Compose, edit. copy, record, transcribe play 
transpose to any key Bas&'treble. multiple 
staves, all meters MIDI optional IBM/Epson/ 
Star printers: CGA/Hercules graphics $89 95 
Send tor tree sample output 
SongWright Software 
Route 1. Box 83 
Lovettesville. VA 22080 
(703) 822-9068 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


MUSIC 


PC/Musicpak,„; s249 

Why settle for 
anything 
less? 



Voyetra 

-X 333 5th Ave, D 


DwptMP 

Pwlham, NY 10803 (914) 738-4500 


Choosing your first music sohware 
package can turn slale-ot-the-ari into a 
state of confusion. So. don1 take a charvee 
on products that may look good on paper. 
invest in ones that have proven themselves 
in the real world- PC'MusIcpak turns your 
PC (or compatible) into a tull-fealured MIDI 
music machine by ottering: 

. V-4001: Industry-fttarrdard, MPU-compatible 
■nterlace with FSK (ape syrK ($199 value). 

• Sequencer Plus Mk I : i6 track, eo.ooo 
event, sequencirrg software ($129 value). 

• Demo pack: for 'test driving' our fun llrre 
of music software ($20 value). 

• Sign-up fee waiver to the p.a.n midi 

User's bulletin board ($150 value). 

It you need a MIDI synthesizer, or music 
programming tools, we have those tool 
And. whenever you’re ready, our other 
products will turn your PC into an 
integrated music workstation. 

Can or write lor our free catalog and tir>d 
out why Voyetra is the most respected 
name in the PC music business. 
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PREVENTATIVE PROGRAMMERS 
MAINTENANCE TOOLS 


Memory Minder 

Memory Minder is the most comprehensive 
disk diagnostic program available for 
microcomputers. Anyoper^orcanquicUyafld 
easily che^ the vital operMng parameters of 
their fl«)ppy drives, including spindle speed, 
head alignment read sensitivity and others. 
Run Memory Minder before vital data backup 
operations. Use it to ali^ the drives without 
die use of an oscilloscope. 

IBM PC. XT. AT program and manual S70. 
Precision Alignment Diskettes sold separately 
MO each. 5.25 " 40 track. 5.25 ' 80 track. 1.2 
MB AT. or 3.5" 80 track drives. 

JAM Syftems. Ud. 
W4rlr ^ 15100-ACcatralSE 
AlbuqucroM. New Ncxko 87123 
MSI292-4182 
We accept MasterCard and Visa 
CIRCLE 778 ON READER SERVICE CARO 


PROGRAMMERS 

TOOLS 


QuickBASIC ISAM 

Oe-ISAn VERSION 2 0 


M-ISAn g>*M OmctBASiC utw* tMy Kcm 
(■ IM liWi«M SaqutMiSl Accm ntinea <iS«n‘ 
TMt lllt-Mnell'ie Irtiltle <« ftmiliw t« Wter* 0* 
mn pASCon > 0 M nicTMen cemx cwi«ii«m 
H ew It le aveiimie rsr avickflASiC eo t as 
N-iSAfTe leetwH inciuot 

• CeilMie crecesuree. reyeiiv iret 

• AAt numbw el tey neisi 

• UnllmilM litlSe per reesrfl. rKorneer fill 

• nie tin itiMtee eels PylxtaereiH spec* 

• CtwiprWientiKe Ivlenel etW reltrence guipt 

ONLY SI 95 00 


Aea eaeut mv I 

* BOSS seurce cost ecceunixip fvsiw"l 
■ verticei menet tppiictuen* | 


LAKESHOIE COMPUTING. INC. 

110) MrttPrMl street NIM.H1 40120 
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QuickBASIC Programmers! 

New. POWER SCREEN, provides everything you need to create lightning-fast window orienied 
opplKaiions. Paini the Kreens exactly as you want them to appear in your final ap^kation. Screens 
are efficiently stored in a file that you can l«er access and m^ify without program code changes. 


Includa The Ncncn Guides Inttani Acceu Progriffl wtdi en On-line 
OwAm* wMi a few umple kcyeireke* yoe have en «n-«cTecn 
comptehemive le f ereim guide lo ell function ind procedure call*. 

Also mcluded we cawmive eaamplei. full progt e m uunples md a 
contpreheituve user reference nunual. POWER SCREEN u^poru 
QuickBASIC. MicroeoflC.TurtioC.indTtirtwPaical 

Complclc price It only $II9^all 8SO-333-SM? lodoy! 

BLAISE COMPUTING INC. 


POWER SCREEN 


• VMulM 

• Comeu eeneitive help 


> P ro gf wn control w every keywrofce 
I ConfIgunMe cA keys 

> No loyatay peymanB 
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THE SHOWCASE FOR PROUVCTS AS'D SERVICES //V THE MS DOS MARKET . . 


PROGRAMMERS TOOLS 


Free SPF/PC” 

Interactive demonstration disk, V2.0. Yours for the asking! 
Command Technology Corporation, 1900 Mountain Blvd., Oakland, CA 9461 1 
Telephone: (415)339-3530 Telex: 509330 COMMAND TECH 
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QuickBASIC Programmers 


We are the leading publisher of Programmer's Tools for Q6. Our specialty 
is assembler subroutines, and we even have a package that lets you make 
your QB programs memory-resident in as little as 8K of memory! 

Cal Tbil Free or write for detailed Information with no strings attached. 


1-800*922-3383 * 404-552-0565 • CALL M-F, 9-6 Eastern Time 


MIcroHelp, Inc. • 4636 Huntridge Drive • Roswell, GA 30075 
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f UNATTENDED 
FILE TRANSFER 

• Error free transfers between multiple sites 
• Schedule transfers any time(s), any day 
* Use stand alone or with other programs 
« No complex scnpi languages to learn 
• Easy set up commands like Send. Receive 
* LAN compatible. Multi-level security 
« Auto recover from power outs, noise, etc. 

• Parameter file driven 
• Use as com/server with other programs 
« Shell to other programs & do transfers 
• Fast, versatile, reliable operation 
• OEM inquiries invited. Call. 

Wired Software $7S per locaiion. 
SFI, inc. 

BoxSSiesO Grai>d Prane. TX 750S3 
(800)088-0411 ^ 

^ (214)264-2626 ^ 


FREE BUYER'S GUIDE 


(^aiMtefor our R1EE comprehensive 
Guide coriaining hundreds o( languages ute 
and appic^ions specificady for IBM personal 
corrpiiefsandcorTipatbles. We'ie the world's 
leading independent dealer of programmer's 
devebprnent tools because vve pn 
advica, lew dferxxrt prices, fast (Wivery. FIEE 
domestic shipping and no hidden charges. 

Programmer's Connection 
n49WtiippleAve.NW 
Nath Canton. Ohio 44720 

800-336-1166 USA 

21&494-3781 OH & AK (Colect) 
600-225-1166 Canada 
216-494-5260 FAX 
91 02406679 Telex 

216-494-3761 htemaOonal 
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PUBLIC DOMAIN 


FREE IBIVI SOFTWARE FREE 


Get 10-15 programs every month for only $5.00 shipping 
and handling. Preferred annual membership only $9.95. 
Visa/Mastercard/Amex only. Join today. No gimmicks. 

SOFTWARE OF THE MONTH CLUB 

51 1 endnitas blvd. endnitas ca 92024 toll free 800 669-2669 


QRCLE 850 ON READER SERVICE CARD 


1 - 800 - 999-0471 

Call for FREE cataloglll 



PEOPLE’S 

CHOICE 


IBM Shareware/Public-Domain collection 
conveniently available for only $3.75/(jisk FULL! 

Over 1900 selected programs PACKED together on just 340 diskettes, each 
diskette made available for only S3.751 Our f4iEE catalog offers an extraordinary 
range Of programs, indudiru WORD PROCESSORS. GAMES. PERSONAL 
FIN^C^ PROGRAMMING LANGUAGES. ACCOUNTING. UTILITIES FOR 
DISK AND PRINTERS AND SCREEN, LOTUS WORKALIKES. DATABASE 
PROGRAMS, and much, much more!! 

Orders shipped on Visa. MasterCard, or COD — but the 
catalog is free! 


PUBLIC DOMAIN 







CiRCtE 782 ON READER SERVICE CARD 


FREE! 


JrH 


1 1 :ju I 


SOFTWARE 

CATALOG 

over 32 pages! 


Best Bits & Bytes 
P.O. Box 8245-M 
Van Nuys. CA 91409 


Tbil PrM — 24 Hrs. 

1 -800-245-BYTE 

within Caltfomla 


1-818-781-9975 
QRCLE 784 ON READER SERVICE CARD 


IBIVI SOFTWARE 
CATALOG 

Detailed Descriptions 


lOOO's of Great Programs 
Only $2’’ per Disk 
Carefully Selected 
Fully Tested 
Includes Exclusive 
2 FREE disk offer 
NATIONAL SOFTWARE LABS 
13376 Washington Bl if? Dept A 
Los Angeles, CA 90066 
Write or Call (213) 827-7889 
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TO PLACE YOUR AD IN 
PC Magazine Marketplace 

Call (212) 503-5115 or (800) 825-4ADS 
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FOR MORE ISFORMATIOS OR TO PI ACE YOVR AD CALL 212 503-SI 15 
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PUBLIC DOMAIN REAL ESTATE 


FREE 

PUBLIC DOMAIN ft 
SHAREWARE CATALOG 


Lowest as $1.50 per Disk 
Best Quality 
Fast Service 

Over 1000 IBM Software 
On 5 1 /4' and 3.5" tormat, 

Write to: 

SOFTSHOPPE 

POB 709, Am Arbor. Ml 4S105 
(313) 763-8721 

dwcte Tit OX iKADCH twice dOw* 


Q^^eOcPER DISK 
75C 

20 TOP IBM PC PD/SW DISKS 
(360K) ONLY $15+ $3 S&H 


QutMCXc. EDHAW. AotoMenu. Math Tutor 


EZ-Form. PC Siyte. PackOisK. PC S 
KtOCams. Best Carryes. Home Inverttory. 


StdeWnter, PC-Prompt. Best Utilities 


O BRIGHT FUTURES inc. 

Dept. PCM 
P.O. 8o* 1030 
Cast Windsor. CT 06088 


Offer Expires Feb. 28. 1969 

WRITE FOR FREE CATALOG or 

CIRCLE 717 ON READER SERVICE CARO 


REAL ESTATE 




Comtronic 

Property Manager 


The Well Advanced Syetem Avelleble 
Every (unction S feature (or 
Owners & Meneters. 

Conimercial. Reiail 8 R eeidenttel 
Eeey to leern end uee. 

UnMmtted owners, propeniss. uniu A lensnts 
Nstworks eny number o( users. 
''He<ps your busfnese prow " 
Comptst# Oemonstretion with MO peps 
User Manvel only t3S (VwXMC/COO). 


33306 First Wsy South. SuHs 210 
Psdsrsi Wsy. WA ee003 

206^74-4034 


Meets aH requlremente of the 
Ineittuie el Real Eititi Minaonnini. 


CtnCLE 711 ON READER SERVICE CARO 

PROPERTY MANAGEMENT 

Comprshensiw program lor managing residential 

and commercial properties. Many management 

reports including opting st^emenl. delinquent 

rert lease expiration and transaction register 

report Provides check writing, check reconcilia- 

tion, posting of late tees, recurring expenses— 

S495 Investment Analysis— $245 

YARDI SYSTEMS, INC 

813 Reddick SI 

Santa Barbara. CA 93103 

805-966-3666 


L-PLOT... 

A Metes & Sounds program to piol/prini plats 
of any scale- Any description- use Any mea- 
surement! Calc, areas, error ol closure, plots 
multi tracts IBM/compat with monograt^ics. 
CGA or EGA capability $190. Or send $15 lor 
real working demo, retundttie with order Visa/ 
MC/chk. Free info 
LAN/SCAN. Inc 
P.O Sox 6863 
Abilene. TX 79608 
(915) 672-2901 

MANAGEMENT & ANALYSIS 

* "Real Properly M^iagemenl" $395/$595 lor 
residential & commercial properties and other 
bkkp'g Flags delinq't tenants: prints budgets, 
checks, invoices & 1099S. No retyping ol 
recurring data ' "Real Analyzer " $195. when 
deciding: buy/sell, exchange, or relinance 
30 day money back guarantee 
REAL-COMP INC. 

P.O, Box 1210 
Cupertino. CA 95015 
(408) 996-1160 

PROPERTY MANAGEMENT 

Since 1978 over 6.500 users ot our sotiware 
have lound it comprehensive, flexible and easy 
to use. We offer systems to manage ifie loliow- 
tng types of properties: COMMERCIAL^ 
RESIDENTIAL/CONOOMINIUM/ 
HOMEOWNERS ASSOC /MINI-STORAGE FA- 
CILITIES 

For more info and sample printouts call 
REALTY AUTOMATION 
11365 East Shore Drive 
Hayden Lake. ID 83835 
(208) 772-3259 


PROPERTY MANAGEMENT 

Rental-Ease New state of the art property man- 
agement software Extremely last and easy to 
use Everything is included, tenant tracking, 
repairs and maintenance, income and expense, 
check writing No extra modules to buy The 
ultimate in property management $695 com- 
plete Free brochure. Demo $10 
STRATEGIC OFFICE SYSTEMS 
9129 Mallard Circle 
Sandy. UT 84093 
800-942-6784 or 601-942-6784 


• PROPERTY MGT PLUS/89 • 

New ve5ion which looks up tenants and posts 
rent by Tenant Name. Prints Bank Deposit ^ips. 
Flent Statements & Automatic Checks Reports 
Late Rents, Vacancies & Expired Leases Posts 
Management Fees. Pays Owners & Does 
1099's Saves up to 80% of accounting time & 
is the EASIEST system to use From ^75 
REALTY SOFTWARE 
133 Paseo de Granada 
Redondo Beach, CA 90277 
(213) 372-9419 


^ / -r ' : 



RELIGION 


New dimensions in Bible study 


THE WORD processor 
A compr^ensive Bible itudy program. 
' Instant access to any vene in the Bible. 
You can search for any word or phrase 
and build indexes to record your study. 
Separate windows for comparing various 
verses aixl translations. Only $199.95 




^ family of products 

Choose from NIV.RSV.KJV or 

V ^ \ 1 NKJV text. Add Gredi or Hebrew 

transliteraton or topical cross 
references, personal commentary, 
a chronological Bible arxl chain 
^ ) references. Our memcHy resident 

.< 5 ^=^ • VERSE TYPIST tranifcn 

verses to your word processor. 

Bible Research Systems 

( 512 ) 251-7541 

2013 Wells Branch Parkway *304 
Austin, Texas 78728 

Pause mra. Fw IBM, MS006, MadmaA. Sow praduca for Apple It. 


CIRCLE 789 ON READER SERVICE CARO 






'Quick, Complete and Easy" 

3 reasons why Bible Quest is 
rated the best software for 
Bible study 

Bible Quest 

• search by word(s). 
phrase or reference 
Expand your knowledge 
• your request is located 
instantly in full context 
Answers you’ve always wanted 

• works with most word processors 

A unique learning tool 

• requires 640K, 2.1 MB Hard Disk, 

and DOS 2.1 or later 
Unlock the potential of the 
Bible in your life 

Bible Quest 

(King James Version) 

An InfoQucst Product 

CaU 800-336-6644 
Free color brochure 
Order your own copy 
$99 + $5 handling and shipping 
(Visa, MasteiCard or 
American Express accepted) 
CmCLI 7M ON REAOCR SCRVICC CANO 


SEARCH THE 
BIBLE IN 
2 SECONDS 
OR LESS. 


fastest, mo«t advanc^, user 
friendly Bible concordance 
software. Now available in 
both NtV and KJV. 

Instantly locate all relevant 
passages by word, phrase, or 
word combinations. And you 
can transfer Bible verses to 
word procenors. 

S139.9S plus $S pAh. Full- 
function demo, $7. Call about 
our 3&day no-risk free trial. 

800 - 888-9898 

5014 Likeview. Auitin, TX 78732 
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RELIGION 


SALES 

MARKETING 


LEAD TRACKING SYSTEM 

Manage your sales leads with CONTACT PLUS 
Includes; phone dialer, reminders, call history, 
dated notes, mailing labels, letter history, mail/ 
merge. ASCII import, calendars, demo disk S3 
Only $79 MCWISA/COD. 

E Trujillo Software 
PO Box 23052 
Albuquerque. NM 87192-1052 
Orders only. 

(800) 628-2828 ext 581 
Into: (505) 861-3223 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
DOS MARKET . . . 


SALES MARKETING 


CHURCH 

SOFTWARE 


Ipowerchurch plusi® I 

■ Fast, fnendty. reliable church admimstra- ■ 
tion system. Membership, full fund ac* I 

I counting, contnbutions, payroll, pay-| 
ables, multl'user support. & much more I 

I - ALL for S695 complete! Compare us I 
feaiure-tor-feature against any over - " 
I priced package. We re helping thousands I 
' of churches with great software at a great " 
Ipricel FREE phone support, no time limit. I 
"No hioh-pressure sales pitch To order * 
lyour raEE full-working DEMO version, I 

I call Customer Support. 

FI SOFTWABE I 

P O BOX 3096 BEVERLY HILLS. CA 90212 " 

L a M • J 

CWCLE 7*2 ON RfiAOeit SCRVICE CARO 

PARISH DATA SYSTEM " 

Comprehensive census/contribution program 
Easy to operate, menu driven Family, member, 
financial into & reports fully integrated Selec- 
tive lists, labels, contribution/luilion state- 
ments. personalized letters User can create 
own reports, letters Other church programs 
available Over 2600 users. Free info 
Parish Data Systems. Inc. 

3031 W Northern Ave . Suite 121 
Phoenix. AZ 85051 
(602) 247-3341 

KJV. BIBLE ON DISKS $20 

Plus Free Membership (Over 30.000 Pro- 
grams) Not Just Disks, but copying only pro- 
grams that you want (50e Most Programs) Plus 
20 Super Programs too - (1) breaks 640K 
barnei. (2) disk cache tor expanded reguiar 
memory. (3) doubles your disk space. (4) 
wordprocessor to copy/search Bible Plus 16 
more Complete Bible. 20 programs, plus cata- 
logue $20 5 25' Oisk'$25 3 5' Disk 
PC Public Library. 3626 HWY 301 North 
Eilenton. FL 34222 (813) 729-2299 


s [[ SaleMaker" 

Client Management 
& Telemarketing Software 


Editor's Choice 


» Very easy to learn & use 
» User-customizable for any business 

• Lightning fast file access 

• Inbound & outbound telemarketing 
» Schedules calls and call-backs 
» Autodials your phone 
» Records contact history & notes 

• Tracks lead sources 
» Word processor built-in 
» Instant follow-up letters & labels 

• Mail merge for targeted drect marketing 

• Generates custom managerrwnt rsports 

• Pop-up windows, full color screens 
» Unlimited file capacity 

• Imports & exports A^ll files 

» Owr 95 searchable data entry fields 
» Single-user & true LAN versions available 


m 


MAGAZINE 



'A very well 
rounded system 
with broad 
functionality 
and excellent 
screen design. 

It is also fast and easy to operate, 

► a hard package to beat." 
PC Magazine 12-22-67 

Nominated for 1987 Award 
for Technical Excellence 
for Af^lleatlon Software! 

Reduce costs. Increase Sales. 
Call today for free information. 

1 • 800 - 433-5355 

(214) 264-2626 In Texas 
SaleMaker Software 
Box 531650 Grand Prairie TX 75053 


CIRCLE 7S3 ON REAPER SERVICE CARD 


SCIENTIFIC 


TURN YOUR PC INTO A WEATHER STATION 

... IN MINUTES! 

A,ld PC Weather to you IBM PC XT. AT 
or cocnpttible and your computer will keep 
a coauam and wataiful eye 00 kxsl weather 
cooditMoa. wbik you won oo word prooesa- 
in^ qireadiheets, or pityamming. With 
the sot n Eipanoed&iftware Optioa, 
your cosmter even perform dau-lociiDf. 
The PCW includes all weather tenon and 
mounting hardware, phig-in coqmter card, 
loAware, 9V adapter, and complete on-line 
help screen documentadoo to diange your 
computer into a personal weather station. 

ThePCW^veevoMBlI ■ 


Only $249.00 

I'o order, please call: 
l*a00>247-5712« 

TML Inc 

40aOKrwcWiyn,2-l».UkcOnwv>.OR 97(05 
*For lafo. a !• Oratoe. 503-655-3966 



B Two T—pimtaret 

• WladSpwd eHi/UTMip Alans 

■ Speed Alarm * Hi/Le Teaip Record 

• WM Goal Record • FoarYcarCalndar 

• Wind DinctloB • 12/24 Tlaw A Alarm 

• Wind C3dn Factor • INy/ Yriy Ralalhll* 
*Witk ibc optiaoal RC-2 Rate CoUector. 

• • MADE IN VSJl • • 

VISA. MiC AND AMEX 


CMCLE 7*4 ON READER SCRVKC CARO 


SECURITY 


ULTIMATE VIRUS DETECTION! 

OeM vifuses at wotk or unauthorized use of files 
on your iBM/compalible's hard disks Even 
checks boot records! See rwiew in C0MPUTE!'s 
COMPUTER VffUSES book Download a tree 
evaluation copy from our BBS al (213) 276-5263 
Still $15-VISAMC-lnciudcs 6 months "Virus 
into Palladium" BBS membership 
Gilmore Systems 
P O Box 3831 

Beverly Hills, CA 90212-0831 
(213) 275-8006 



SOFTWARE COPY PROTECTION 

• Installs easily on your I6M-PC software 

• Defeats all disk copy software. 

• Supports all Hard & Floppy disk formats 

• Requires NO special devices or disks 

• Invisible to your end user. 

Eval disk protects one program ol yours $25 

Starter kit & No meter count packa^ $99 ■* 

L-Tech Corporation 

377 Route 17 South. Suite 618 

Hasbtouck Heights. NJ 07604 

(201) 288-1606 (BBS 8/N/t); (201) 266-8795 


SECURITY 


a 

u 



( on I’KOT IX ITON 


Designed lor user-transparency, done 
compatibility & strength It features 

• no need for damaged media or l.'O plugs 

• thwarts di Bit-copy Software 

• supports all Hard & floppy D«sk formats 

• restrict or allow Network Insialts 

• allows protected upgrades by modem.'86S 

• limit program usebyOaieordExecules 

• remotely reset Installs or Expiration 
S195 Starter Kit or S495 with NO meter 
counts Free into & demo disk available 

@ Az-T«eh Software, Inc. 
305 East Frankbn 
RiChmorYd. IdO 64085 
(800) 227-0644 (816) 778-2700 

ORCLE 7M ON READER SCRVICE CARO 






PROTECT YOUR 
MVESTMBIT 

- Option Bowd SaM 
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BIT-LOCK'^ SECURITY 

Piracy SURVIVAL 5 YEARS pro^ effectiveness 
ot powerful multilayered security Rapid decryp- 
tion algorithms Reliable security device trans- 
parent to PARALLEL or SERIAL port Compli- 
mented by low cost KEY-LOCK'* muttiteatured 
COMPU-LOCK’* including countdown, time- 
out. data encoding & multi-produa protection 
MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circle 
Littleton. CO 80122 
(303) 922-6410 or 770-1863 
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SECURITY 


HANDS OFF THE PROGRAM^ 


PC SECURITY 


HANDS Off THE PNOORAM « an tf wRwara 
pnvNaga Baa ad, aFNm ncunty uukty tnai pra- 
tana unauttwraad aocaaa of yau> PC‘a Mbdwac- 
lorHa. Mat and <Mfe dnvaa 
HANDS OPV THE PNOQRAM proMdat a aepMi- 
caMd Hctwuqua a aaparaa up n 6* utaa of a 
PC, by pnvNa^ mho tna« own aapvaa araaa on 
tha Hard dak Uaara may accaaa onty ihau own 
araaa and any attar araa proaetad wah a toaar 
pnvHaga 

HANDS DPP THE PROQAAM pniaca Ktaa on 
your hard dak by pra«ar«ing unauthoriMd uaara 
hiafli madfymg ita DOS Ma Mnbuaa (Naad Onty. 
Htddan. Sy«am) For aKvnpM. uaa Ita READ 
ONLY annbua to pravani arua programa Nom 
imading your a y wam 

HANDS OFF THE PROQRAM raatncti accaaa to 
yota tard dak va "di* locking" A "locbad" hard 
dak may not ba booiad. accaaaad by oppacMara 
aoltwara or tormanad va tha DOS FORMAT com- 
mand unM M a "unlockad" 

HANDS OFF THE PROORAM mcor p oralaa 
advan ca d aacunty Hctvuguaa on PC's running 
PC-OOS V30 or hrghar Tha DOS FORMAT ol 
Dnva C la pravaraad whtla tha PC la a uao. tha 
aacunty maragar a proaetad agamai Corwoi 
Braak and a bool from floppy raauRa a tha auto- 
miM ioefclno ol Dnva C 
HANDS Ufh IHC PROGRAM Nao pronoal 

• Diah Encryption 

• Uaar Accaaa FTaportmg 

• Siopa Common Viruaaa 

• Madboa 

• Road Only and Eaacuia Only prtvdagM by 


PrlCa$89.S5 

add STS— alMppmg 

Chack. Moray Order. VISA. MC accapiad 

Systems Consulting Inc. 
412'963*1624 

Boa titiot. pmabuiph. PA tsass-osos 
ORCUf 7S7 ON RCAOCR SERVICE CARD 


T he world's leading soh* 
wore monufocturers 
depend on Sohguord copy 
protection systems. Your 
FREE DISKEHE introduces 
you to SoperLock ' - invisi- 
ble copy protection for 
IBM-PC (and compotibles) 
ond Macintosh. 

• Hard disk support 
• No source code changes [ 
• Customized versions 
• LAN support 
• New upgrodes ovoiloble 

(408) 773<9680 

SOFTGUARD SYSTEMS INC. 

710 Lakeway, Suite 200 
Sunnyvale, Californio 94086 
FAX (408)773-1405 

CIRCLE 79S ON 
READER SaiVICE CARO 


SQfTGUPiRD 


TO PLACE YOUR 
AD IN 

pre Magazine Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


■e 



With our Copy Protection 
Products. They really work and 
do not burden the honest user... 

For Hardwere Based Security 
(ParsUel Poit/ROM Socket Interface) 

• STANDARD KEY TAG 
Unlimited executions 

• COUPON KEY TAG 
limited executions 

• DURATION KEY TAG 
Limited (day^ hours, min.) 



For Disk Security 
High Level Security 

• PADLOCK II DISK 

• SAFEGUARD DISKS 

• COUPON DISKS 

For Hard Disk Protection 
•HDCOPY 

Low Level Security 

Uttr /wt alUWf PwN rtw a 

• PC-PADLOCK 

The market is filled with copy 
protection products which burden the 
user or simply don't work. We have 
over 3500 satished software firms 
utilizing our systems. The high-level 
fingerprint has not required an update 
in over 3 years. 

Why should your valuable data or 
useful software program become 
available in the Public Domain? 

Call or write tor 
more information 


GLENCO 


ENGINEERING INC. 

SIRVING rne SOfTWARf iNOUSTRy Since >979 
721 W Algonquin Rd P12)364-S0FT 
ArlinglonHtS. IL 60005 FAX 364-7698 

Telei 493- 7 109 
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STATISTICS 



A powerful, elegant, and super-fast statistical package integrated 
complete data management and dynamic graphs. Comprehensive selec- 
tion of descriptive, inferential, and exploratory statistics with forecasting. 
STATS'^ features intelligent, two-way interfaces to data from Lotus. 
Symphony. dBIII«. and other programs. For more Info look for our ada In 
most computer loumals, ask your dealer, or contact StatSoft. Price $245 
(>$5 ship/handi). 


StatSoft 


2325 E. 13th St, Tulaa, OK 74104 
(918) 583-4149 


a Basic anu 


. lattes, 

and ’ 


I iibfarv 


MINITAB*S a PC of cakel 

MINITAB features intuitive 
commands for comprehensive data 
antUysis. IiKludes basic statistics • 
regression • time series • tabulation 
• ANOVA • plots • histo^ams • 
much more. DOS based version in- 
cludes LOTUS interface; hkes 
graphics, no copy protection. Used in 
over 60% of Fortune 50 companies. 
For free brochure 814/23M280. 

MINITAB 13 


S T A ? I $ ! iC 4 


SO F T W A SI 


MWtah Inc. 

3061 Enterprise Dc. State CoOe^ Bk 16801 

ORCLE 804 ON READER SERVICE CARO 


GO With SOLO 


Ideal for researchers arxJ busi- 
ness professionals. SOLO 
provides all the necessary stat 
procedures. Incredibiy easy to 
use. Inexpensive enough for a 
single proj^ or oaxeionaf use. 
$149 complete with graphics. 
Call today. MC or VISA. 
Satisfaction guaranteed!! 

n ki n D STATISTICAL 
OlVlUJ^ SOFTVSARE 

1440 Sepulveda Boulevard 
Los Angeles, CA 90025 
(213) 479-7799 

CIRCLE a03 ON READER SERVICE CARD 


NCSS plus-$99 

Easy-to-use menus & spread sheet. Multiple 
regressior T-tesis ANOVA (up to 10 tadors. rep 
measures, anenance) Forecasting Factor, dus 
ler, & disaiminant analysis Nonparamelrics 
Cross Tabulation Plots histograms, box. scaNer. 
siemled Sort Subset Transformations Reads 
ASCII New gr^ics Pkg $59 
NCSS 

865 East 400 North 
Kaysville. UT 84037 
Phone: 801-546-0445 




THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 
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STATISTICS TAXES 


UTILITIES 


THE BASS SYSTEM 

BASSBase -t- BASSStal BASSView = 
Powerl For data managemert/analysis/report 
generation The SYSTEM: 384K and 2-3W’ 
drives or onehard distt. $399 microBASS. 
2S6K and 2 floppies $95 
Call or write tor intormation: 

BASS Institute Inc. 

P.O. Box 349 
Chapel Hill. NC 27514 

(919)489-0729orBB: (919)489-9665(N,8.1) 


STATISTIX • ONLY $169! 

STATISTIX is a powerful and very easy-to-use 
statistical system lor PC's Used many 
universities, businesses, ted and stale govern- 
ments and research organizations Check us 
out before you buy a statistics program: you'll 
agree SX is a "best buy "! Money Back GUAR- 
ANTEED For more info: 

NH ANALYTICAL SOFTWARE 
PO BOX 13204 
Roseville. MN 55113 
(612) 631-2852 


SURVEYS 


THE SURVEY SYSnM 

An easy to use menu driven system lor Ihe 
entry. Siting, processing and presentation ol 
questionnaire data The system can produce 
camera ready crosstabs and o^r tables in 
banner lormat Also stalistics and bar charts 
Regression and open-end coding/analysis op- 
tions available 

CREATIVE RESEARCH SYSTEMS 
15 Lone Oak Ctr. Dept P 
Petaluma. CA 94952 
(707) 765-1001 


TAXES 


Federal & State retuma on 

singit dM(>-Oniy $79.95. Easy to use. 
Cslculttes sulomatically, pertomw corrt- 
plsx *Whsi ir options, pri^ IRS-ap- 
proved form 25 Stales svalable. 
Rsquiree Lotus 1-2-3 or compaltie 
spretfshsets. VISAMC. $4 s4) chg- Also 
sviifibls Professional pecksoe-$1l9.. 

Tw Plannsr-$79.95. CorporstMl49.. 
&-Cotporalions-$149. 

PirkTsctnotogiis. Inc. 

P.O. Box 1317 
CkItonPsrk. NY 12065 
Sl6«77-5e61 or 80(V423-3189 OutHls NY 



tW PSEKMUnON lOFTMMK 


AM-TAX 

If you have a PC. this is the 
way you should be preparing 
^ur 1988 income tax return. 
Fast, easy, & accurate. No 
^readsheet software reqd. 
Thousands of satisfied users. 

Regular Version: 

Supports 18 schedules and 
forms (1040, A-SE. 2106, 
2119, 2210, 2441, 3903, 4136. 
4562. 6251, and 8615). 

Prints IRS-approved forms 
and schedules, plus a graphic 
1040 on Epson or IBM-type 
dot printers. Works with 
overlays and pin-fed forms. 
Requires IBM-comp. 256K. 

Only $45 

NEW Advanced Version: 

All of the regular features 
plus more forms (1040ES, 
3^. 4137. 4255, 4684. 8582), 
and laser printed 1040 
w/graphici> on HP-type lasers. 
Req. and two drives. 

Only $60 

Stale programs for CA, NY, 
NJ. Mb. MO, and VA. Data 
auto transferred from federal 
tax forms. $30 eack. 

MC/Visa. 30-day guarantee. 

AM SOFTWARE 
P.O. Box 25010 
Kansas City, MO 64119 
(816) 241-0014 

camamowRCADMaeavicccawo 


ooooooooooo 

Year End System for 
Forms W-2 and 1099 

DISC YES/PC 

Proven PC Sof^va^e: 

• All Forms W>2, 1099 and 1042-S. 

• Oishenes and transmittal forms. 

• Corrections to tape origin^. 

• Annual compliance updates. 

• 30day money back guarantee. 

• Complete documentation. 

• Toll free technical support. 

^ FREE DEMO 

1 - 800 - 537-1099 

1314 Be<M Avft • Baltimore. MD 21206 

DISC— the lMd«r m informaton r«um software. 
cr»atif>o over ZOCLmillion Forms 1099 in 1987 


OOOOOOOOOOO 


1099’S-ON-DISK 

Meet IRS regs to file 1099's on magnetic media 
Use your IBM Compatible PCs to prepare SW* 
diskette, print forms and reports For all 1099's. 
1098. 5498. W-26 Fast, easy to learn and use. 
manual included Not copy protected Only $69 
plus $3 S/H.MCVISA accepted Ourthirdyear 
CUSTOM CRAFT SOFTWARE, INC 
5730 R Sfrcel Box 5577 
Lincoln. NE 68505 
(402) 464-3184 


UTILITIES 


RUNNING OUT OF 
MEMORY? 

L1M EMS 4.0 for PC/XT/AT 

No expensive memory boards 
quired— uses memory that gi 
unused on most systems 
Works with 1-2-3. Symphony. C 
4.0. Windows, and many olh 
PC/XT/286 AT and Special F 
Speed 386 AT versions all fon 
low price $59.95 

OEM pricing also available 

re- 

oes 

K)S 

ers 

ligh 

one 

BlOSys Software 




1501 N Broadway, Suile270 
Walnut Creek. CA 94596 
(415)933-7713 



ORCLE na ON RCAOER SERVICC CARO 


Fix common problems fast! 


You don't need to be an expert to diagnose and correct problems in- 
volvirtg PC setup. All you need is HELPME"* software! More than 
300 tests. Quick identification of system configuration and com- 
patibility $99 -t- S/H. MCA/ISA. California Software Products. Inc., 
525 N, Cabrillo Park Drive. Santa Ana. CA 92701 . (714) 973-0440. 

CIRCLE aOT ON READER SERVICE CARO 


Ammunition to conquer 
your biggest problems! 



a The Virtual Expartdad Memory Manager 
providas your EMS applications wflh up io 
eight megabytes ol expanded memory 
a rt turns PC/AT or PS/2 ex- 
tended memory vtto expanded 
memory 

a It turns hard disk storage into 
expanded memory 
a n s compatible vith most EMS 
applications, including 1-2-3 
and SyrrYphony 
a Only $89 95 XKMy money-pacli guarantte 
Fort's Software 
P O Box 306 
Manhattan. KS 66S02 
(913) S37-2S97 
QRCLE Sit ON READER SERVICE CARO 


V-emm" 



Make your PC rscalc Ilk* *n AT ~ your 
AT Ilk* a 3861 3-M Blastoff tpssds 
recalcs four ways: Compile* formulas 
Into machin* cod*, provl^ new taster 
®functlotts, uses o^knal recalc, mini- 
mizes EMS overhead. PC ktog 5/31 /88: 
*A T-2-3 accelerafor (her ria^fy works. 
Cuts rsealc tfme ot i-2-3bYSOto 90%.* 
BONUS: Oistr«Mj(e secure worksh Aks 
with proprietary formulaa replace^' by 
machine code, using el 1 -2-3 feelures. 
Standard edition ($99.96) proves fast 
software math for 2-3X sp^up on all 
systems. Prsmium edition ($149.96) 
also supports 80x87 hardware math to 
yfaid 6-10X speedup. Order 24 hrs on 
VISA/MC/check with 30-day guarantee. 

FRONTUNE SYSTEMS, INC. 
Bax7408-PC. San Francleco.CA 94120 
(BOO) 451-0303 X5S. <916) 677-71 71 xS5 


CIRCLE SIO ON READER SERVICE CARD 


ATS OtM’T MEED 



Allows copying of IBM AT files for use on 
IBM PCs. XTs. arx) compattoies with no 
hardware or software modifications. A 
360K floppy dnve is not required. 

' CPYAT2F% may reside on your IBM 
AT hard dtsk and copies 1 file or entire 
subdirectories in 1 ^ep. Pnee $79. • 
S4sh 


MICROBRIDGE COMPUTERS 
INTERNATIONAL, INC. 


655 Sky Way • Suite 125 
San Carlos. CA 94070 
1-800-523-8777 
(CA) 415-593-8777 
(NY)212g3JJ858^^ 
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FOR MORE l.\EORMATIO.\ OR TO PLACE YOLR AD CALL 212 50.1-SI 15 . . . 


UTILITIES 


The Nova Utilities 

Power tools you’ll use! 

The twelve aclvanced DOS programs that are 
on every user's wish list. Disk editor, file re- 
covery. pomt-and-shoot window directory 
manager, encrypt and compress files. DOS 
command line qualifiers, find, view, delete, 
move, copy, more’ Less than $6 per program 
at or>ly $69.95 complete with 100-*- page 
manual. Ask about our free upgrade offer. 


NOVA SOFTWARE, Inc. 

P.O. Box 37464 Abq.. NM 871 76 

505-836-8400 

aRcie ei3 on reader service card 


D-l-R-E-C-T 

A^C^C^E^S^S 


BREAK 640KI 

Why buy expensive boards'’ VRAM" gives 
your PC/XT/AT or PS'2 8 megabytes of memory 
by turning disk space into expanded rrwmory' 
Use extended memory for expanded memory 
Create VERY LARGE worksheets FAST Auto- 
malic Easy to use &40k not required Money 
back guarantee $49 i S3 s h 
BIOLOGIC 

11982 Coverslone Cir. Suite 1622 

Manassas. VA 22110 

(703) 368-2949 (fax 703-361-8251) 

A BEAUTY FOR YOUR BEAST 

STILL RIVER SHE..L, a new ver2 55 powerlui 
"Poini and Shoof DOS enhancement utility lor 
lile/disk mgmt and DOS command interface 
Listed 1987 & 1988 PC-SIG’s TOP 100 pro- 
grams S39 complete with 166 pp manual 
Unlld site lie S390 PO COO i $8 MC/VISA 
no fee 90-day No-Risk Guarantee 
Bill White 
PO Box 57 
Still River. MA 10467 
508-456-3699 

LIMSIM 

Expanded Memory Simulator tor the 286 & 386 
machines Use the extended memory you al 
ready have as Lotus style Expanded Memory 
PC Magazine (March 31. 1987) says "Easy to 
use and well documented " $70 ($100 with 
assembler source], 30 day money back guaran- 
tee Visa'MC accepted 
Larson Computing 
1556 Halford Ave #142 
Santa Clara. CA 95051 
(408) 737-0627 


FLEXMENU 3.1 ONLY $19.95 

Powerful menu program, provides a user 
friendly way to operate your programs Pas- 
sword protection is available for EACH menu A 
telephone directory utility allows you to store, 
custom sort and print all your name address 
and phone numbers Flex menu even has a 
timed execution utility to run your programs 
even when you are not Iherei 
Main Menu Software 
127(X) East 8 Mile Road 
Oetroil. Ml 48205 

(313)372-3262 CHKMOCOD 


Direct Access to All Your 
Software 

▲Organize all your programs on naro Oisk wiin 
usor-defined menu system 

▲Access any program or commano wiin a single 
keystroke 

▲ No neeo to team complei DOS commanas 

▲ Usage tracking provides reports on an sottware 
usage 

▲ Customize passwords lor securny oi any sub 
menu or application 

▲ TolMree technical support 

▲APCMagazme Edilors Choice program 

SUGGESTED $QQ95 Plus Shipping 
RETAIL 09 & Handling 

CALL 1-800-242-6368 

FOR THE DEALER NEAREST YOU. 




CONNECT PCs! 

COMx connecis any 2 PCs so that files can 
be easily copied between them Connect a PC 
XT. AT to PS 2 or laptop and convert betvneen 
SVa and ZV: disks Copy all files on one hard 
disk lo another with 1 command 115.200baud 
Runs in background ^ universal cable 5 Va 
and 3v:' disks, and user’s guide Money back 
gri $59 t $3sh 
Biologic 

1 1982 Coverslone Cir . Suite 1622 
Manassas. VA 22110 
703-368-2949 (tax 703-361 8251) 


WORD 

PROCESSING 


I TECHNOLOGY 
ImaNAnwAL 
1621 WESTGATE road 
EAU CUIRE. W! 54703 


PC AND NETWORK 
BACK UP 

IN THE BACKGROUND! 

* Keeps oew or changed Hies backed 
up aulonatically. w/o liftinga finger 
or exitingyour application program 

* Makes Tout and Incr. back ups in 
Ihe background w/o interruption 

* WorkswiibanyDOSslorage device 

* Memoryresideni-Req'sOntyl3K 

* Compatible withall popular LAN’s 

* You will never have to back up again 

* SilBackaodRelax-OnlyS99.00 

ShBackTechrtologies. Ir>c. 
913-894-0808 
9290 Bond Suite 205 O.P.KS 66214 

CIRCLE SIS ON READER SERVtCE CARD 


SUPER PC-KWIK 

The industry's best disk cache "Highly recom- 
mended ' J Dvorak " hold on lo your ear- 
drums because you've iust launched " J 
Dickinson " the word swoosh’ may give 
you an idea " J Seymour You can't buy more 
performance lor just $79 95 S2 S H VISA MC 
-I- $2 50 it COO 
Mullisott Corporation 
15100 SW Koll Parkway #L 
Beaverton. OR 97006 
503-644-5644 or 800-234-KWIK 


rri^p, 'EWnvucd, 

PyccKMtl, Farsi, English, Europsan 
d Scandinavian; plus either IPA. 
Hindi. Bengali, Gurmukhi, Tamil. 
Thai. Korean, or Yier. FuU-fetMured 
word processor supports on-screen 
foreign characters and highest 
quality printing with no hardware 
modifications. Includes Font Editor. 
S35S incl. US shipping. $150 adtfl 
for laser. $19 demo. Req. 640k, 
graphics Money back guarantee 

Gamma Productions, Inc., 

710 Wilshiro Blvd., Ste 6(f9, Santa 
Monica. CA 90401 (213) 394-8622. 
MC/VISA/AMEX. 

CIRCLE SIS ON READER SERVICE CARD 


TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


WORD 

PROCESSING 


XyMouse 

"XyWrite 

XyAfOUSG. . . the iMjhlftirtg-foii 
•nKancamant — XyWrtI* Ilf 

Plu« ballart 

XyAfOUSG . . . mwv** the cursor 
ond tout Ouiehly ond noturoUy 

XyMouse.. . inalonliy solocis 

from dozons of commands wfIN 
oo^-lo— use mouse windows 

XyMouse. . * occoiorelos both 

beginning ortd odvonced XyWrilers! 
NCWI Support for 'ALoCortt' on# notoerks 
CALL MW for (Ms foMoMiC fuiwkowt 

CMAcric sorrwA/fe ww. 

2000 OMmenI A»»wu». SuH* 21 f 


215-947-0930 


aRCLE S17 ON READER SERVICE CARO 


175 WordPerfect 5.0 MACROS! 

One keystroke copies addresses from sern to 
envel. prints last pg lirst. aulo-compi'es ttnote 
endnote lists, checks pg brks. prnis multiple 
copies, pgs or directories, Iransp letters cap- 
italizes. underlines, bolds, makes auto NOTES, 
searches tiles and 165 MORE' PIUS 26 
CTRL I KEYS MACROS' Optional Wstar emu! 
$1995 t$3SH Add $3 lor 3 5“ disk 

• PowerMax Company 

• 15840 Ventura Bivd #845 

• Encino. CA 91436 (818)905 5919 

World's Bilingual Word 

OuangJan bilingual word processor lor En 
glish and Armenian Bengali Euro Lahn 
Greek. Hindi. lOimer. Lao. Puniabi Russian 
Sinhales Tamil. Thai. Viet $109 • $5s/h 
(foreign -» $12 s h) Font editor included For 
IBM compatible with dol-matrix & LaserJet 
printer Demo $6 « $1 s h 
MegaChomp Company 
3524 CoRman Avenue 
Philadelphia. PA 19149-1606 USA 
215-331-2748 


Improving Your 
Writing Has Never 
Been So EASY! 

ii . .. analyzes text in truly wonderful 
wavs and is little short of amazing 99 
—Jerry Pouroelle, BYTE, February 1988 
•In '' 'fur.r.inc t'rj.Hn. 

.h'ow' liw rk-ri*r« cMvn- ..■n-iJcr csckut! I.V 
. !• .ir. I i*ni::h ire .mj cujtwiih: writmc 
•liiM'- -..s; InwiTJ .tr-iI-.H- l.v JK-vi^i^-r ar- 
ih k'. .kiv(-niMi>: ny'v. ikM-L, m-naiirK- tvaiure 
•i.'TC'. arJ falinkai rq>>n* ard 

d*vpmiTK-ni rrvinv li even uk-nniii-* kirtaiKtafk 

•O’auf .i:JvJ«'. tk.fl,' -Aiii'.TrnjjlK .ir.\ 
tt.fj pr.vi-'HT. .An.il-.a-' .1 JV-'hS' in k-" 
tiuin .1 mn-ijfi-- 

•Gi'mc* -Aith .i:» utiv>-t-.Jiiit>ndl K' Jav 
rnKna-bstl, k'uor.tniR’ anJ Iny IilVtinw (cvlinkal 

'•‘PT'Vt’ 

^ H ORDEX TODAY 

'□Yes , Iw.im /Litlo/v/ir'i 

rn t ■n^i 1 1 'arJ rviir-: .\inE\r. \1>.A .Ml ...•!! 
f.iU-nw Tdti'. 

^.M\ .Iwk W fTiW' iV*'.-’' ♦ j4.'*S it 
luikB. p.iv J“k !• ' N anJin.iM.i(i IX ' S->ftTrK lin . 
MP itsiiX'; aJd •• s-ik' ta.\. 


SCAHDiHAV\AHnr • 

TrLa 


SYSTEMSi 


■I M-iir.« :.•:.^.K.»LvlJL..MP^■• 

^ 1.800.288.SCAN Ext. 982 j 
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WORD PROCESSING 


BAR CODING 


CompareRite™ 


'‘OutstoTviin^ softwcere - the best of its kind. . . CcmipareRite compares 
documents in ways Ovt 1 didn't think were possible. It’s tmerly onuztinf. " 

-John Dvorak, PC Magazine, 3115188 

CompareRite saves hours of editing by showing you how any 
two documents differ. Amazingly f^t, CompareRite will create 
a complete comparison draft, ready (or printing, or display the 
changes on the screen so you can scan them. Tlie program 
shows changes in many user'selectable formats, and is com' 
patible with all major word processing programs. 

CompareRite is perfect (or attorneys, editors, proofreaders 
or anyone who has to make or compare drafts. Thousands in use. 
Price — $129.95 + $5 shipping/handling 

lURISOFT 

SDSOWaITII circle -on 

763 Massachusetts Avenue reader service card 
Cambridge, MA 02139 

(Outside MA) 600'262'5656 Ext. 10 (In MA) 617-864-6151 Ext. 10 


MISCELLANEOUS/ ACCESSORIES 


HEAVY DUTY PC HARD CASES 



HEAVY DUTY FOAM UNED 
CASES WITH COMPARTMENTS 
FOR KEYBOARD & MOUSE 


MC&VISA 

MB 

roiiGMt 

MAjao 

c*st 

MIAW 

DUTY 

nAAD 

CAS 

smr 

EPSON EQUITY Hew a kb 

S226 

S149 

$129 

COMPAQ POITTABLE II 

$204 

Si43 

$120 

IBMATcfuJO 

S254 

S173 

S148 

IBM MONITOR 15154001 

S226 

S(M 

$129 


CASS AB( AVMABlt FOO 
ANY COMPUTER Also 
CUSTOM CASES 


|.$00-$62*7112 m mi 4i«-i74-7iOft 

WESHRN CONTAINER A CASE Box i25. woodiond. mi 48897 


ORCLE S20 ON READER SERVKE CARD 


COKIPUCaUEH' 



COVER YOUR INVESTMENT 

DUST COVERS • 

SiMc Fm aM DwiCM NiM 


CALL FOR FREE CATALOG 
ORDER DESK 
(SOO) #74-6381 

MFiA iM0i>a«aM 
DEAUD MOUMm MwnO 

CompuCover® CuHemtf s«ivc« 

riMlOMTvnwNM (9O<)W2AM0 

F«M WMa* •ncn. Fl FAa |M4) M3 2200 

CIRCLE #21 ON READER SERVICE CARO 
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• 100% Cotton Canvas • Breottrable* 

• Beige w/Grev Tnm • Static-Free 

For: Computers and Printers 

IBM, Epson, AT&T, Leading Edge. Compaq 

(800) 826-5761 

In CA: {415} 759-1466 
Contemporary ComputerWear 
l320-36th Avenue San Francisco, CA 94122 

CIRCLE #22 ON READER SERVICE CARD 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 
MARKET . . . 



SIMPLE BAR CODE SOLUTION 


WEDGElillllllill l liil emulator 

RS23Z InwrTacc Key BcMnl EmulMor 
RS232 Inivritc* Key Board EmulaCor 
IBM PC XT AT Tim ConvMblr «r>d Other 



SCANCODE INC. 

18001 Sky Park South • Suite K • Irvine. CA • 92714 
Tel (714) 863-9555 * Fax. (714) 863-9547 
DEALER DISCOUNT 

CIRCLE 624 ON HEADER SERVICE CARD 


BAR CODES 
MADE EASY 



PERCON E-Z-READER 

FAST • ACCURATE • RUGGED 


NO SOFTWARE CHANGES witti PC/ 
XT/AT and PS/2, AT4T 6300. Wyse 
J0/60/8SffOAT. KiTTCron KT-7/PC. Unk 
PCTemVMCI/MC3, TWeVWeo PCSI/ 
905/955 & DEC VT220 keytmards. 
muliKiser RS-232 interfaces 

• immediate tfuprTwnt 

• Free ptxme support 

• 2 -year warranty 

Details Of Questions? Call us. 

(503) 344-1189 

JlWWnch Avp Cugrrw, Oe 97402 


PERCON 



AMERICAN MICROSYSTEMS I 

IIIOS AinPORTClRCL£.SUITE140 I 
EULESS. TX 78640 (617)571-9015 I 

(600)6484452 ■ 
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BAR CODING 
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Compiie Fa^l Bar Code 
Printin|; into your programs 
with Code Master 
•Prints UPC^AN. 2 of 5 
3 of 9 and mor« 

•No Royalties 
•Supports Clipper. C 
and more 

$149.<>» $249.<«>"S3r' 


Computer Connection 
P.O. Box 634. Eau Claire. Wl 54702 
(715) 833 2331 

CmCLE ON READER SERVICe CARO 
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COMPUTER SYSTEMS 


Professional Labeling Software 

■ Memory-resiOent software pnnts bar 
codes, large characters, boxes and 
lines direct from any program dBase. 
Lotus, Basic, etc 

■ Works with Dot Matrix or Laser pnnters 

■ Any label format or sue. AIAG etc 

$295 complete, demo disk $6 

Other products Bar code readers, 
exterrtal arxl mtemai printer controllers. 
'Magnume* errxjiation 


Image Computer Systems 
124 Wehngton Hts Rd.. Avon CT 06001 
(203) 670-0771 


BAR CODE & 
MAGNETIC STRIPE 
READERS 

for the IBM PC & PS/2 

Srniple & quick installation 
No additional software or port 
Metal wand & case 


Bar code printing software 
Magnetic stnpe encoders 
Units for other computers & terming 
GSA pricing avaiiabte 

TPS ELECTRONICS 
4047 Transport Street 
Palo Alto. CA 94303 
Telephone: 415‘05&0833 

Telex: ((k^net) 371-90S7 TPS PLA 
FAX: 415-e56‘3043 
CIRCLE 126 ON READER SERVICE CARO 
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Bar Code Reader 


Model PC* WED(iE Reader . . . S2fi9.M 

• No M>ri« VC changes rtcm'iary 

• For PC/XT/AT or cumpaiible 

• Install!* in minutes, without tools 

• Reads Code .'9. 2 of 5. UPC. Codahar 

• HZBarende I printing software included 

EZBarcode I Printing Utility 
(ordered scparaiely > $49.00 

• Knier arid prim Code .Wand l/PC-A 

• For dot mainx and I.aseriel pnnters 

• Vary bv code fwight. spacing, etc. 

EZBarcode N Printing Program $99.00 

• Keyboard or text file data input 

• Prints Code W. Interleaved z of 5. lipC-A 

• Aulorruiic incrementing, multiple columns 

dBARCODE ' Program prints bar codes Irom 
within dBASF. Ill Plus. dBASF. IV. . . . $99.00 

Videx TimeWands .Call 

• PortaMe. credil card sired bar code reader 

• Time xiamps each bar code as ii » read 

• We carry a compleie line of Videx 
TimeWand products 

• Cu-stom snfiwaie development available 

SBH 

leKeeping Systems, Inc. 

I24.UA Cedar Road • Cleveland. OH 44106 
(216) 229*2579 • Fax; (2161 229-257.3 



Bar Code Solutions 

ON-LINE BAR CODE 
READER NETWORK 

NEW PC-WANO 300 - up to 128 reader 
data collection system • Auto- 
discnminates • (^llecls. formats and 
transmits to PC or host 
PC-WANO 800 WanderWand • pro- 
grammable portable bar code readers 
PC-WANO 200 • terminal wedge on a 
serial party line tor mini s 
PC-WANO 100 - emulates 2nd keyboard 
NEW - bar code printing software 
packages for your printer 
DEALER INQUIRIES INVITED 

INTERNATIONAL TECHNOLOGIES 
a SYSTEMS CORP. 

63&N0<meerrySt,e«l Su.leC Bfea CA9ZS?1 

r. PHONE: 714 990-1880 

|S| fAX 714 990-2503 
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TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Cal! (212) 503*5115 
or (800) 825-4ADS 


LABELING SOFTWARE 


LABELS 




For DOT NATIUX and Laser Printers 
(Epson/IBN/Olddata and LaserJet) 

• Flexible format • Any size label • Auto-Incrementing 

• Labels for bins, shelves. • Reversals 

inventory - name tags • Color Options 

• Big text readable up to SO ft. • Laser Soft Fonts 

• Bar Codes: 2 of 5. UPC/EAN. • File Input 
MIL-STO. AIAG. Code 39. etc. • Very fast • Easy 

Labels above printed with Utility II • S279. 

Other menu driven programs from $49. Unix A Xenix tool 
Ueer callable routines from $159. 

BAR CODE READERS 

'M For PC/XT/ATfi PS/2 

' A Kialron. WYSE-60. Link. A RS-232 

• Attaches as 2nd Keyboard 

• No software changes 

• Reads 2 of 5. UPC/EAN. 
Codabar. Code 39 

• Rugged metal pen & holder 
All models complete. . . $399 

ALSO: Lasers. Portables 
Mag. Stripe, Badge Readers 

Direct From Manofocturer 


30 Day Money Back 

Guarantee! 



v mumm 


DATA SOLUTIONS 

417-A Ingalls Street 
Santa Cruz. CA 95060 


800-345-4220 

In CA 408/458-9S38 


PC Magazine Marketplace the ultimate target market! 

The brand specifiers who read PC Magazine donl have ihe time to shop around, 
their only concern is getting what they need as quickly a.s pos.sible. 

Tbeyll DIRECT Ihdr allentiM lo PC Maguine Narket|riKe 

Pur them PC Magazine Marketplace's Direct Kesponse/Uispiay Ad format repre 
sents a last, ea^ and cost elTeclive method of product acquisition. They know it will 
have the products th^ need and the information they want regarding price, volume 
discounts, specifications and delivery. 

ifyou think that your business can benefit fmm the TUO.OUU brand specifiers whu 
read PC Magazine ... VDD'RE RIGHT! 

So take DIRECT action aivl call (212) 303*5115 or (800) g25-4ADS 
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BOOKS 

CATALOGUES 

PUBLICATIONS 


PCjr 

Expansion Products 


Possibly the largest selection 
of PCjr products in the 
country. We don’t just sell 
PCjr products, we design them. 
•Speed Up PriHiuci!! 

• Pwudu DMA Cartridges 
•Second Flopp) Disk Drives 
•.t'l Disk Drives 
•PCjr Optical Mkx 
•M onitor Adapters for PC's 
•Parallel Primer Ports 
•Full Sue Kejboards 
•Speech Auachmems 
•Jovsticks. Cables. & Adaptors 
Call or write to receive our free 
32-page catalog of PCjr Add-On 
products. For even faster results, 
circle our reader service number. 

PC Ent«rpriM8 
“The jr Products Croup” 

Box 292. Bolmar. NJ 07719 
(201) 280-002S (800) OaO-PCJR 
CIRCLE taa ON READEfl SERVICg CARO 


IBM PCjr SPECIALS 

Full line of IBM PCjr Hardware 

• Memory Expansions to 640k 

• Second Floppy Drives 

• Parallel Printer Ports 

• Full Size Keyboards 

• Modems. Int. A External 

• Joysticks, Serial Cables 

• PCjr Network cards 

• BASIC Cartridges. Mice 

• PCjr Tested Shareware 

• Complete Computers 

• Repair Service 

Send for Catalog Today 
COMPUTER RESET 
Attn. Dept. PCM 

P.O. Box 461782, Garland Texas 75046 
<214)276-8072 

CMCLE t29 ON READER SERVICE CARD 


PC MagazinE Marketplace 
the ultimate target market! 

Till* brand siMvifirrs who read PC Maga 
rini' don 'I haw the time tu shop anmnd. 
ilieir only conrem Ugetlingwhai this need 
as 'tutrkl.v as possible 


rhf}1l DHtETT iMr altealiM (a 
PC HacaBM larkctpUce 


For ihi'in PC Magazine MarketpUre's 
Dirert Ki-stMinsi-. Display .Ad kirmai n-pre 
M'tils a Ia.sl. easy and ensl elTi‘Ctive method 
of pnidui-l aei|uisiiion. They kniM it will 
have the prodmis they need and the infor 
malliiii Ihi-y want regarding pricr. vnliiiiie 
disi'ounts. s|KX’inealH>n.s and deliv-i>iy, 

If you think Ihalyour husine.ss ran bene 
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COMPUTER 

INSURANCE 



Pull replacement of hardware, media, 
purchased software. As low as 
S39 yearly. Covers fire, theft power 
surges, other accidents. Blanket 
coverage; no list of equipment 
needed. Call for information or 
immediate coverage. 

^ 1 - 800 - 848>3469 

“ Local (614) 262-0559 
SAFEWARE, The Insurance Agency Inc. 
2929 N. HghStreel. P.O. Box 02211 
Columbus. OH 43202 
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DATA 

CONVERSION 


DATA 

CONVERSION 


DiSK • DISK • TAPE-* DISK 
OPVCAL SCANNING 

WORD PROCESSORS 
SPREADSHEETS 
DATA BASES. MAIL LISTS 
OVER 2,500 FORMATS 

IBM PS/2 
WORDPERFEi 
LOTUS 
DBASE 
LANIER 
WANG 




( 212 ) 463-7511 

NATIONAL DATA 
CONVERSION INSTITUTE 

t CUT IfTM trnCCT. HfWTOW, ml IMtJ 


AMERICA'S LEADERS IN DATA CONVERSION] 
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OPTICAL 

SCANNING 


CALL FOR OUR FREE BROCHURE 

DATA 

- CONVERSION 
3" LABORATORY 

America's Laraest Data Conversion 
and Opticol Scanning Facility 

184- 13 Horoce Hord. Exp. , Freth Mcodowt, NY 11365 

S (718)357-8700 — 
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DATA 

CONVERSION 

DISK/TAPE/OP'nCAL SCANNING 

• 33c per page lypewnllen text to disk in ASCII. 
WP lormats ayeiiabie on request 

• Scar Typeset text 6 to 24pl low rales 

• Disk conven Irom IBM. WANG. XEROX. MAC- 
INTOSH -f 1000 other formats (bi-directional) 

• Tape conversions (800. 1600. 3200. 6250 BPI) 

• Quick turnaround— Ouaiily Guaranteed 
Isl RUN COMPUTER SERVICES 

1261 Broadway Suite 508 
New York. NY 10001 
(212) 779-0800 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


DATA RECOVERY SERVICES 


OHTRACK 800 - 752-1333 
DATA RECOVERY INC. 5 .— 


The Only Custom Data Recovery Experts 


A service from the 
creators of Disk Manager! 
Recommended by major 
drive manufacturers. 

For that critical moment 

CIRCLK *33 ON READER I 


Call us when: 

• Your hard disk can't be booted 
- You can't access a file 

• Your directories and/or FATs 
are scrambled or gone. etc. 

when only the best will do. 

CRVtCECARO 


DISK CONVERSION 


TAPE/DiSK 

CONVERSIONS^ 



Conversion services to or from over 
1250 computer systems: 

• Magtapes • Mini Computers 

• Micro Computers • Typesetters 

• Word Processors 

CALL THE INDUSTRY LEADERS 


PIVAR 

COMPUTER SERVICES, Inc. 


(312) 459-6010 

165 Arlington Heights Rd #M 
Buffalo Grove, IL 60089 
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TAPE-TO-FLOPPY 

FLOPPYTOTAPE 

Tape duplication 

FLOPPYTOMICROFICHE 
LASER PRINTING 


1 - 800 - 422-9622 

lln OK: 1182341)6221 


G 


CHANGING WORD PROCESSORS? 

Media transfer to or from; 

IBM. XEROX, DEC. WANG. 

LANIER, CRT. CT. MICOM, NBI. 

WORDSTAR, WORDPERFECT, MSMiD, 0W3, 

MULTIMATE. SAMNA. MASH. OCA. 

*******FflEE TEST CONVERSION****** 

Conversion Specialists 

531 Main St . Suite 635 

El Segundo. CA 92045 

(213) 545-6551 •(213) 322-6319 


TOTAL SERVICE CONVERSIONS 

e OUR NAME SAYS IT ALL • 
e Quality Service e 

• Quick Turnaround e 

• Low Prices • 

• 1-800-5-CONVRT • 

• in CA 1-213-669-8134 • 

• Formerly W/Texi Sci^ices Corporation • 
TOTAL SERVICE CONVERSIONS. INC 
1933 North Monon Street 

Los Angeles. CA 90027 
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DISKETTE COPY 
SERVICE 


BUY QUALITY 
FOR LESS! 

MAXELL 


5Va" DS/DD 59* 
3V2" DS/DD 1.15 

UFETIME WARRANTY 

Price based on quantity of 300 m bulk 
includes Tyvek sleeves and label kits 

800-222-0490 


In NJ 201-462-7628 
FAX 201-462-5658 


• 24 Hour Shipment • 


vMEGASo/f^ 

O Box 710, Freehold. NJ 07728^ 
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SOnWARE PRODUCTION 

* Di«k dupllcetion 

* All formats 

* EVERLOCK copy protactiort 

* Labal/slaeva printing 

* Full packaging sarvicai 

* Warehousing 

* Drop shipping 

* Fulfillment 

* 48‘hour delivery 

* Consultation A guidance 

•^Star-Bute. Inc. 

2080 Bergey Rd . HaiiiekJ PA *9440 
800-243-1S1S 21&-997-2470 
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NETWORKING 


key 

ELIW 

CARD 

[INATOR 

ttrcMD tunaArot 
««. a*, toi. u. a u 
mt A sior ^99 

0 C 1 UIUIATOI 

20*. U » 211 
not sm (99 

ELS UTILITIES 
xvan * Pcisc Pix 
wp S.O m $59 

NETCRACK 
lost rxsivoiD’ 

AU vtuiott $99 

CBTOtSK 

C8T aiO$ DXIVES 
386 a 386 $59 

BIOS TOOLS 

rATCK eim luui 

IKlWTDtSI (99 

(713) 78 

KTVMI ilSMI 

■)oa woooHaiow ut 
KJtAIUN IIIUS 77057 

■ NOVELL AUn 

1-9268 

RiS 

1 SrSTHI 

fvi Sun smi 

tORtZCD RESOlCIt 
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SUPPLIES 





Duplication and Assembly Services 

• 100% Individual Testing on each disk 
(Wnte/Read/Verify) 

• 10% AQL lot verification performed on 
separate computer 

• Label affixing, product assemblies and 
shrink wrapping available 

• Copy Protection Systems 

Accessory Items 

• Index Tabs 

• Vinyl disk pages 1. 2. 3, 4 disiVpg 

• Shipping cartons binder/portfolio/disk 

• Typesetting service for manuals from modern/ 
file transfers or printouts 

• Diskette label printing 

• Bulk diskettes 

CIRCLE S44 ON 

721 W Algonquin Rd., Arlington Hts., Illinois 60005 reader service card 
(312) 364-SOFT FAX 364-7698 • Telex 493-7109 


Packaging Items 

• Vinyl Portfolios 

• Binders and Slipcases 
Vinyl, Cloth 

• Spinaker Paks 

• Custom Designs 

Silk Screening and 
Printing Services 

• Binders • Slip • Portfolios 

• Labels - Tyvek Sleeves 

• Manuals 



FREE! 3M OotoSovor 
diikotf* tlor. 

\Afi1h the puchaw of SO 5.25' ddietles 
Anaches to the side of your 
coriTMJter. Holds and provides 
easy access to ten diskettes. 

$13.95 Value. 

Whito Supplies Last. 


3M 3.$" Micro Diskettes 
2.0 MB (DSHD) 

Supplies Limned Order Now. 
Sale S3.40 ea. 



3M S.2S" Mirk Q DieketMe 
DSDORH 69« ea. 

DSHO-PC/AT $1.70 ea. 

Free otter applies to al 
3M 5.25* Diskettes.* 

Uniil2 P«r Sea 

Prices Subject to Change. 

MrHmwm 0>S*> S2S 00 S 4 H $4 OOnOO a*k* 




Procision Data Producte™ 

aOO-632-2468 

P.O Bm 8367. awW Rapa*. Ml 49SI8 
6t6<«S2-34S7 FAX: 61M52-4ei6 
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**• SHRINK WRAP IT!*** 

Do you need to seal or reseal your product in 
shrinkwrap lor presentation or protection'^ We 
have what you need' Film, stand, trimsealer. 
shrink gun; all lor the price of $399 00 + s4i 
Larger sealers available, manual & auto We 
supply bagging machines (or up to 30 per 
minute semi-auto insertions. CHK^O/COO. 
BAI^THON 
P O. Box 334 
Paramus. NJ 07653-334 
(201) 427-4544 NJ & NY Add Sales Tax 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


TRAINING/ 

TUTORIALS 


ANIMATED GRAPHICS 

• Niwim III PniTnisiiiniil prnKrammcrs can rrrslr 

bi-aiitiful ukI iisTful i(raphir?i )ip|ilir»li(iM. 

• Pit huMiln writ inA <Hlui'*iiiiniil UitnrULi, Irarn- 

inx WHt tmrhinA iiinipuliv icniphir!> mkI pn>- 
AiaininiiiA. vn-ilint, rarl»itBi. shuppinA Auiiln>. 
^lrytl■■•r(l^. io-«(<irr tVimn and niwh murr! 

• W-ll ■•rxuKrd muiiul— 

bi Rpad, Easy In I'minMand! 

Only . . . $59.95 
IN) Day Monpy Bark fiuarwtlrr 
1b order Mod (Vck or Money Order ur: 

PI I ERterpriacii 
P.O. Box 5185 
BridRcport, CT 06610 
For a free deaio duk call (203) .3664)258 

$3.50 PMaAr aiM liaBdUaA- 
(T wdirMi akaar a44 i«lr*i lu - 54 SO 
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THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
DOS MARKET . . . 
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Editorial PROXJcr index 


READER 

SERVICE 

NUMBER PRODUCT 

COMPANY 

PAGE 

AFTER HOURS 

697 The Diet Balancer 

Nutridata Software 

Corp. 

364 

696 TheS-Week 

Disk-Count Software 

362 

Cholesterol Cure: 

Inc. 


With the Help of Your 

Computer 

694 Family Care 

Lundin Laboratories 

Inc. 

360 

699 The Food Processor II ESHA Research 

366 

698 Nutri-CalcPC 

CamdeCorp. 

364 

695 Personal Health 

Labyrinth Research and 

362 

Appraisal 

Development 


CD-ROM DISKS 

671 CD-ROM Science 

McGraw-Hill Book Co. 

200 

and Technical 

Reference Set 

677 Clip Art 3-D 

NEC Home Electronics 
Inc. 

203 

676 Computer Library 

Ziff Communications 

Co. 

207 

678 Microsoft Book^elf 

Microsoft Corp. 

210 

673 Microsoft 

Microsoft Corp. 

213 

Programmer's 

Library 

675 The New Electronic 

Grolier Electronic 

216 

Encyclopedia 

Publishing 


674 The Original Oxford 

Tri Star Publishing 

219 

English Dictionary on 

Compact Disk 

672 Reader's Guide to 

H.W. Wilson 

222 

Periodical Liberature 

COMMUNICATIONS (MODEMS AND 


SOFTWARE) 

440 WorldPort2496 

Touchbase Systems 

Inc. 

51 

COMPUTERS 

692 ALR Dart 12.5 

Advanced Logic 

98 

Model 30 

Research Inc. (ALR) 


691 AmaxP&286 

Amax Engineering 

Corp. 

104 

690 ARCProTufbo286 

American Research 
Corp. 

105 

689 Austin 286^2.5 

Austin Computer 
Systems 

106 

688 Dell System 200 

Dell Computer Corp. 

110 

687 Epson Equity II Plus 

Epson America Inc. 

113 

686 IndTech 286 5192 

IndTech Systems Inc. 

114 

Power Series 

685 Kaypro286i Model C 

Kaypro Corp. 

117 

684 Micro Ub 286/1 2 

Pan-United Corp. 

119 

663 NECPowerMatel 

NEC Information 

127 

Plus 

Systems Inc. 


682 Northgate 286/12 

Northgate Computer 
Systems 

126 

681 Zenith 2-246^2 

Zenith Data Systems 

132 

Model 80 

680 Zeos 286/12 

Zeos International 

135 

CONNECTIVITY 

662 Ac8r5220 

Acer Technologies 
Corp. 

165 
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SERVICE 




NUM8BI PRODUCT 

COMPANY 

PAGE 

661 

AST-Ethernet 

Adapter 

AST Research 

166 

660 

DTK Ethernet IAN 

Datatech Enterprises 

166 


Card 

Co. Ltd. 


659 

Earthnet'ie 

Earth Computer 
Technologies 

166 

651 

EtherCard Plus 

Western Digital 

176 

658 

G/EthernetAT 

Gateway 

Communications Inc. 

168 

657 

IMC Networks PCnic 

IMC Netvirorks Corp. 

172 

656 

Localnet D-Link 

Localnet 

Communicatons Inc. 

172 

655 

Novell NE1000 

Novell Inc. 

174 

637 

3C503EtherLinkll 

3Com Corp. 

174 

654 

3C503 EtherUnk Plus 3Com Corp. 

174 

653 

Tiara LanCard E 

Tiara Computer 

Systems Inc. 

174 

652 

Univation LifeUnk 

Univation Inc. 

176 

DATABASE MANAGEMENT 

436 

Superbase 4 

Precision Inc. 

48 

DESKTOP PUBLISHINO 

442 

dbPublisher 

Digital Composition 
Systems 

51 

447 

Design Principles for 
Desktop Publishing 

Satl Foresman and Co. 

38 

GRAPHICS (HARDWARE AND 


SOFTWARE) 



453 

AutoCAD. Release 10 Autodesk Inc. 

33 

446 

JetForm Design 

Indigo Software 

36 

441 

Rendition II/2S6 

Renaissance GRX Inc. 

52 

459 

Verticom MX-Series 

Western Digital Imaging 

52 

HARDWARE 

439 

CoreCNT-MCA 

Core International 

52 


REAOCR 


NUMBER PRODUCT COMPAITr PME 


437 

Visual Edge System 

Intel Corp. 

51 

OPERATING SYSTEMS 

679 

OS/2 Extended 
Edition 1.0 

IBM Corp. 

141 

SERVICES 

446 

Computer Database 

ZiffCommurVeations 

51 


Plus 

Co. 


SOFTWARE 

455 

Allways 

Funk Software. Inc. 

33 

445 

Crystal, Version 3.20 Intelligent 

46 



Environments 


449 

MaxFind 

Stan Peters 

36 

451 

QuickBASIC. 

Version 4.51 

Microsoft Corp. 

56 

431 

Remote^. 

Crosstalk 

43 


Version 1 .01 

Communications 


TRAINING 

450 

Microsoft Learning 
DOS. Version 2.0 

Microsoft Corp. 

56 

UTILITIES 

435 

HyperSift 

askSam Systems 

54 

433 

PC-Drganiser 

Triangle Publishing 
Corp. 

54 

434 

QuickPak 

Professional 

Crescent Software 

54 

432 

Trading Post 

LaserTools Corp. 

43 

WORDPROCESSINO 

447 

POWrite. 

Version 3.0 

Quicksoftinc. 

38 

438 

The Universal Word 

WYSIWYG Corp. 

52 


PRODUCTIVITY 

DEPARTNnr PROGRAM NAME/DESCRIPnON PAGE 


Utilities ANSI.COMIelsyouaccesstheANSIcorttrolsequenceswithoutloadingANSi.SYS. 229 

Environments Learn object-oriented language and the consistent programming rules of the PM. 255 

Power Programming Decoding the PM programming language will help you understand this complex new 267 

interface. 

Spreadsheet Clinic Paralltianundofeatureusingam3crothatrecoversaportjonofa1*2‘3worteheet. 275 

Spreadsheet Clinic Create a series of dates for the final day of each month in 1-2'3. 276 

Spread^teet Clinic Save and load hidden macro sheets in Excel. 277 

User-to-User Alter the environment using DOS 3.3's CALL command. 279 

User-to-User Disassemble .COM files using only DEBUG and EDLIN. 280 

PowerUser AccessthenewpowerofWordPerfectS.Omacroprogramming. 287 

Power User Speed up line drawing and change dravring characters in Microsoft Word 4.0. 288 

Power User Merge print lets you control automatic continuous footnote numbering In Microsoft 269 

Word. 

Languages Use QuickBASIC 4.0 to define data and declarations. 291 

Languages Update or c^nge the date and time of an existing file with a TOUCH utility in C. 291 

Languages Regain a Turtw Pascal 3.0 feature dut was lost in versions 4.0 and 5.0. 293 

Languages Determine space used by files with Microsoft C. 294 

Languages Aneasierwaytoenterlongsequencesofdataitems. 295 

PC Tutor A full e) 4 )lanation of the 366SX microprocessor. 299 

PCTutor The PC AT battery plays an important role in daily computing. 300 

PC Tutor Restore a hard disk to bootability after erasing too many files. 300 

PCTutor Here are some attecnatives to running IBM BASIC on non-IBM PCs. 303 

Connectivity Clinic Find out which networks use NetBIOS and how the OS/2 LAN Manager works with it. 305 
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Coming UP 

Warp speed you say you’re not sat- 
isfied with the performance of 20-MHz 
386 machines and you have deep pockets? 
You’re in luck. PC Magazine's first 
roundup of 25-MHz 386 screamers in- 
cludes nine of the fastest PCs ever 
made — and some of the most expensive 
we’ve ever evaluated. If you’re a software 
developer or a user of a CAD or desktop 
publishing program that incorporates a lot 
of graphics, or if you want to use a 386 as a 
LAN file server, you just might find your 
next machine among this fast and powerful 
group. 

SEE HOW THEY RUN Now that 
graphical user interfaces are gaining in im- 
portance, it might not be long before using 
a mouse becomes a necessity, not just for 
graphics and engineering applications but 
for typical business applications as well. 
With this in mind, PC Labs evaluates 18 
mice, looking at how their manufacturers 
have refined such features as case design, 
resolution, and positioning control to 
make these devices as comfortable and ac- 
curate to use as a keyboard. 

DISPLAYING POTENTIAL Is 8514 
just more detritus in an industry already lit- 
tered with competing video standards, or 
does it open the door to the kind of CAD- 
quality resolution you just can’t live with- 
out? Contributing editor Winn L. Rosch 
examines both sides of this controversy 
and reviews 1 1 monitors from IBM and 
other manufacturers that offer the highest- 
caliber video perfotmance your PS/2 has 
seen yet. 

THE CACHE MACHINE Ifyouusea 
database or any other application program 
that continually reads and writes to a hard 
disk, you can reduce the time DOS takes 
for both of those operations by a factor of 
10 by using a disk-caching program. 
Which of the 1 3 disk-caching programs re- 
viewed by contributing editor Edward 
Mendelson will save you the most time? 
Which offers the most functionality? 
Which is the safest to use? Our benchmark 
tests, features table, and in-depth reviews 
answer those questions and more. GS 
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RS# ADVERnSER PRODUCT PAGE# 


ACCOUNTING SOFTWAR E 

482 Bedford Software Limited Accounting Software 79 

• DAC Software OACEasy 67 

277 OMS Computers Easitedger 31 4 

• Intuit Software Quicken 47 

263 Macolainc. Accounting Software 170-171 

301 PC Exchange Accounting Software 281 

3^ Peachtree Software Accounting Software 116 


DATABASE MANAGERS 

519 AshtonTate Dbase 246-247 

137 Borland International Reflex 57 

377 Borland International Paradox 55 

494 Buttonware PCRIe 166 

315 Concentric Data Systems R&RRelationalReportWriter... 145 

112 Fox Software Inc. MAC Database 64 

* Oracle Database Management Software... 14 

• Raima DB Vista 295 


FII.E SYSTEMS A ACCESS METHODS 

* Micro Com Systems Multifunction Public Domain SW . . . 16 

FINANCIAL PLANNING SOFTWARE 

474 MECA Financial Planning Software Ill 

236 Moneywon, Inc. Stock Trading Software 365 


INFORMATION MANAGERS 

315 Concentric Data Systems R&RRelabonalReport Writer... 145 

354 Jenson Jones. Inc. Pirn Software 274 

* Micro Com Systems Multifunction Public Domain SW . . . 16 

LANGUAGES 

380 Hammerly Computer Services ProBas 298 

380 Hammerly Computer Services ProBas Tool Kit 298 

280 LaserGoInc. Go Script 21 


OPERATING SYSTEMS/ENVIRONMENTS 

• Microsoft Windows 286/386 C2-P1 

245 Santa Cruz Operation , Inc. SCO Xenix 72 

393 Software Link. Inc. PCMOS 254-255 


PROGRAM DEVELOPERS/GENERATORS 

380 Hammerly Computer Services ProBas 298 

380 Hammerly Computer Services Pro Screen 298 

201 Haventree Software Project Management Software ... 244 

249 Symantec Timeline 26 


STATISTIOAL SOFTWARE 

154 Math Soft Inc. Math CAD 101 

101 SPSS.Inc SPSS/Data Analysis Software .... 215 

156 STSC Stat Graphics 189 


UTIUTIES 

160 Central Point Software PC Tools Deluxe 29 

31 5 Concentric Data Systems R & R Relational Report Writer ... 1 45 

369 Golden Bow S:^tems V-Opt 4 

380 Hammerly Computer Services ProBas 298 

3TO Hammerly Computer Services Pro Screen 298 

280 LaserGoInc. Go Script 21 

* Micro Com Systems MultifunctionPublicDomainSW...16 

21 1 Paul Mace Software Mace Utilities 256 

302 Peter Norton Computing Utility 234-235 

* Quaid Software LTD Utilities 277 

* Quaid Software LTD Antidote 148 

290 Rose Electronics Master Link 82 

334 SoftLogic Solutions Disk Optimizer 49 

312 White Crane Systems Brookl^ Bridge 28 


WORD PROCESSING SOFTWARE/AIDS 

142 Applause Software Perfect Addition 306 

315 Concentric Data Systems R&R Relational Report Writer... 145 

322 IQ Engineering Super Cartridge 1 87 

280 LaserGoInc. Go Script 21 

’ Micro Com Systems Multifuncbon Public Domain SW... 16 

255 Quicksoft PC Write 241 

131 ^mna Word Processing 296-297 


DESK TOP PUBLISHING 

322 IQ Engineering Super Cartridge 1 87 

280 LaserGoInc. Go Script 21 


RS# AOVERTISER PRODUCT PA6E« 


299 SWFTE International, LTD Glyphix 37 


TAX SOFTWARE 

343 ChipSoft Tax Accounting Software 270 

VERTICAL MARKET SOFTWARE 

261 Compact Disc Products CD-ROM 218 

534 Dynaware Dyna Duet & Ballad 245 


ENTERTAINMENT SOFTWARE 

534 Dynaware Dyna Duet & Ballad 245 

203 Wesson International Tracon 78 

FORM DESIGNERS 

251 Form Maker Software Inc. Form Creation Software 310 

257 Indigo Software LTD Electronic Forms 248 

COMPATIBLE KEYBOARDS 

141 American Semiconductor MailOrderPC 363 

324 Diversified Technologies IBM AT Compatible Single Board . 21 8 

238 Wells American A 'Star 93 

723 Zeos International Compatibles 271 


BACKUP SOFTWARE 

485 Westlake Data Corp Back Up Software 283 

DISK BACKUP & TAPE DRIVES 

160 Central Point Software PC Tools Deluxe 29 

159 Everex Systems, Inc TapeBack-Up 80 

286 Fifth Generation Fastback 177 

269 International Battery Corp Back-Up Software 300 

197 Manzana Microsystems External Disk Drive 221 

279 NEC Home Electronics Inc CD-ROM 290 

501 Teac Corporation Data Back-Up 92 

384 Tecmarinc TapeBack-Up 149 

2^ Tussey Computer Products Mail Order 22-25 

HARDDISKS 

351 Hard Drives International Hard Drives 266 

499 Priam Hard Disks 252-253 

501 Teac Corporation Data Back-Up 92 

COMPUTERS/COMPATIBLES 

270 Altec Technology Corp. PC Compatibles 83 

335 American Mitac 12 MHZ 286 V 220 

141 American Semiconductor Mail Order PC 363 

111 Arche Technologies Arche Rival 286-16 70 

509 Austin Computers Compatibles 32 

275 Bentley Computers Compatibles 226-227 

481 Bull Dog Computer Products Computer/Accessories 60-61 

‘ CompuAdd Compatibles 160 

294 Compu Add Compatibles 163-164 

163 Computer Products United PC Compatibles 2-3 

* Oataworld PC's & Compatibles 121 

539 Dell Computer Corporation Dell Computers 307-309 

336 Dell Computer Corporation Dell Computer C3-C6 

277 DMS Computers PC 314 

305 Innovative Technology Compatibles 280 

382 Intelligent Microsystems Compatibles 284-285 

* Northgate Computer Systems Compatibles 363-365 

303/308 PC Brand Compatibles 178-179 

309/304 PC Brand Compatibles 180-181 

311/310 PC Brand Compatibles 182-183 

372 PC Designs Compatibles 294 

222 SEFCO AT's^otherboards/Keyboards 86 

366 Sun Microsystems Workstations 151-153 

268 Tussey Computer Products Mailorder 22-25 

296 Unisys Corp. PC's 10-11 

731 VenDex PC’s 30-31 

329 Vertex Systems PC Compatibles 112 

537 Wang Micro Systems Microcomputer 12-13 

515 Wells American CompuStar 17 

723 Zeos International Compatibles 271 

INPUT DEVICES 

742 Diamond Rovirer Electric Instru Handy Scanner 228 

214 Keytronic KB101 Keyboard 236 

* Northgate Computer Systems Keyboards 311 

PROGRAMMERS TOOLS UTILITIES 

298 Glentx) Engineering Programmer's Tools 206 
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INFORMATION 


Fill in your name and od* 
dress and check oH your 
answers to the eight re- 
search questions. (One 
card per person, please.) 


Crete the numbers on the cord 
that correspond to the ads or 
articles you'd like more infor- 
motion about. (Numbers for 
advertised products are re- 
peated in the Advertiser Index 
as well.) 


CRCLE FOR FREE INFORMATION 

101 102 103 104 105 106 107 106 109110111 
151 152 153 154 155 156 157 158 159 160 161 
201 202 203 204 205 206 207 208 209 210211 
251 252 253 254 255 256 257 258 259 260 261 
301 302 303 304 305 306 307 306 309 310311 
351 352 353 354 355 356 357 358 359 360 361 
401 402 403 404 405 406 407 406 409 410411 
451 452 453 454 455 456 457 458 459 460 461 
501502 503 504 505 506 507 506 509 510511 
551 552 553 554 555 556 557 558 559 560 561 
601 602 603 604 605 606607 606 609 610611 
651 652653 654 655656657 658659660661 
701 702 703 704 705 706 707 7o6 709710711 
751 752 753 754 755 756 757 758 759 760 761 
801 602 803 804 805 806 807 808 809 810811 
851 852 853 854 655 856 857 858 859 860 861 


112113114115116117111119120121 
162 163 164 165 166 167 168 169 170 171 
212213214 215216217218219 220 221 
262 263 264 265 266 267 768 269 770 771 
312313314315316317318319 320 321 
362 363 364 365 366 367 368 369 370^1 
412413414415416417418419420421 
462 463 464 465 466 467 466 469 470 471 
512 513 514 515 516 517 516 519 520 521 
562 563 564 565 566567 568 569 570 571 
612613614 615616617618619 620 621 
662 663 664 665 666 667 6a 669 670 671 
712713714 715716717718719 720 721 
762 763 764 765 766 767 7a 769 770 771 
812 813 814 815 816 817 818 819 820 821 
862 863 864 865 866 867 Sa 869 870 871 


122 123 124 125 126 127 128 129 130 131 
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322323324 325326327328329330331 
372 373 374 375 376 377 378 379 380 381 
422 423 424 425 426 427 428 429 430 431 
472 473 474 475 476 477 478 479 480 481 
522 523 524 525 526 527 528 529 530 531 
572 573 y4 575 576 577 578 579 580 581 
622 623 624 625 626 627 628 629 630 631 
672 673 674 675 676 677 678 679 680 ai 
722 723 724 725 726 727 728 729 730 731 
772 773 774 775 776 777 778 779 700 781 
822 823 824 825 826 827 828 829 830 631 
872 873 874 875 876 877 878 879 880 681 


132 133 134 135 136 137 138 139 140 141 
182 183 184 185 186 187 188 189 190 191 
232 233 234 235 236 237 238 239 240 241 
282 283 284 285 286 287 288 289 290 291 
332333334335336337338339340341 
382 383 384 385 386 387 388 369 390 391 
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482 483 484 485 486 467 488 489 490 491 
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582583584 585 586 587 588589590591 
632633634 635636637638639640641 
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732 733 734 735 736 737 738 739 740 741 
782 783 784 785 786 787 788 789 790 791 
832 833 834 835 836 837 838 839 840 841 
882 883 684 885 886 887 888 889 890 891 


1. In which of Hm following 
Mctondeoiyour 
oroonizotioAOporotf? 
(dtickono.) 

a. □ Private Industry 

b. □ Government 

c. □ Educotion 

2. Your primery job function 
b(ch^oneJ: 

d. n MIS/OP, Communkotions 

Systems, Prog^ming 

e. □ Engineering^&D 

f. □ RnoTKo/AccounHog 

0 . □ MoHceting/Soles 

n. □ Administrative/General 
Manogement 


3. ItyourcomponvorestHtr? 

i. GYes 

j. DNo 

4. For hew mony IBM PC s 
ond cempotiblts do you 
tpoerfy brondi of 
products? 

k. □ lOorless 

l. □11-25 

m. □ 26-100 

n. O lOOormore 

5. ArtthortonyPCsinYOur 
offee? (Choa oil thotoppiy.) 

0 . □ Linked to mamframe 

p. □ linked to mini 

q. □ Networked together 


6. Does your company own 

r. □ Moinfrome($) 

s. DMinils) 

7. Do you plon to buy ony 
PCprooucts? 

t. □ Now 

u. □ In 4 to 6 months 
V □ In 6 to 12 months 
w. □ No definite plans 

8. Number of employees in 
your entire company? 

X. □ 25 or less 
y 0 26-99 
z. □ 100-499 

1. 0 500-999 

2. 0 1000 or more 


PLEASE PRINT QEARLY-use only one cwd per person 
Nome 


The literature will be 
mailed to you from the 
odvertiser free of 
charge. 
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692693 694 695 696 697 698 699 700 
742 743 744 745 746 747 748 749 750 
792 793 794 795 796 797 798 799 800 
842 843 844 845 846 847 848 849 850 
892 893 894 895 896 697 898 899 900 
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4. For hew mony IBM PCs 
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products? 

k. O 10 or less 
!. 011-25 
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n. □ 100 or more 
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effiee? (Chock oil thot apply.) 

0 . O linked to moinfronte 

p. O Linked to mini 

q. □ Networked together 


6. Dots your company own 

r. □ Moinfromejs) 

s. OMini(s] 

7. Do you plan to buy ony 
PC pfoduets? 

t. □ Now 

u. □ In 4 to 6 months 
□ In 6 to 12 months 

w. O No definite pions 
6. Number of employees in 
your entire compony? 

X. G25orles$ 
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I. 0100-499 

1. 0 500-999 

2. n 1000 or more 
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RS# UWERmER PRODUCT PAGE# 


395 PCExchwge Programmers 304 

* Raima DB Vista 295 

SECURITY 

258 Rainbow Techrwtogies Software Sentinel 212 

APP-ON BOARDS 

324 Diversified Technologies IBMATCompahble Single Board. 218 

322 IQ Engineering Super Cartridge 1 87 

197 Manzana Microsystems External Disk Drive 221 

514 Monolithic Systems JustRAM/AT7 282 

222 SEFCO ATs/Motherboards/Keytwards 86 

SCAMMEBS/PWITIZEBS 

135 Complete PC Complete Scanner 39 

PRINTERS 

242 Alps America Laser Printers 18-19 

503 Fujitsu America. Inc. Laser Printers 68-69 

322 IQ Engineering Super Cartridge 1 87 

107 Laser Tools Corp. Laser TOR Q 221 

280 LaserGoInc. Go Script 21 

476 Output Technology OTC Printers 140 

746/361 QUMECorp. Laser Printer Division 122-123 

348 Star Micronics Printer 42 

259 The Laser Connection Big Bin 5 

340 Wespercorp Printer Sharing Device 115 


PRINTER RIBBONS 

344 National Computer Ribbons Computer Ribbons 324 

PRINTER ACCESSORIES 

477 Applied Creative Technology Print Optimizer 63 

322 IQ Engineering Super Cartridge 1 87 

107 Laser Tools Corp. Laser TOR Q 221 

290 Rose Electronics Master Switch 82 

290 Rose Electronics Master Net 82 

290 Rose Electronics Master Link 82 

340 Wespercorp Printer Sharing Device 115 

PORTABLE/LAP COMPUTERS 

321 Toshiba of America Systems 134 


DISPUkYS/IIONITORS/TERIilNALS 

332 Matrix Instruments Inc Film Recorder 223 

153 NEC Home Electronics Inc Monitors 208-209 

ORAPHICS SOFTWARE 

380 Hammerty Computer Services ProBas 298 

380 Hammerty Computer Services Pro BasTelecom Tool Kit 298 

* Lotus Freelance Plus 3.0 74-75 

332 Matrix Instruments Inc Rim Recorder 223 

* Micrografx Micrografx Designer 20 

* Micrografx Micrografx Graph Ptus 20 

* Micrografx Micrografx Draw 20 

282 Personks Corp Ultra Vision 9 

156 STSC Stat Graphics 189 

PLOTTERS/CHARTINO DEVICES 

117 Houston Instruments HIPadPlus 118 

373 Mutoh America Inc. Plotters 301 

VIDEO ORAPHICSW>ARPS 

286 Tussey Computer Products Mail Order 22-25 


COMMUNICATIONS SOFTWARE 

160 Central Point Software PCToolsDeluxe 29 

181 Coefficient Systems Corp Communication Software 261 

198 Core International Networteng Solutions 175 

278 CrosstalK/OCA R2 Lan 76 

504 Data Stonn Technologies Inc Pro Comm 172 

380 Hammerty Computer Services Pro BasTelecom Tool Kit 298 

228 Meridian Technology Carbon Copy Plus 286 

290 Rose Electronics Master Net 82 

724 Triton Technologies Communications Software 169 

312 White Crane Systems Brooklyn Bridge 28 

287 XpediteSysterre Communications Software 205 


LOCAL AREA NETWORKINO 

281 American Power Conversion Corp UPS 58 

278 CrosstaliuOCA R2Lan 76 

118 Oatapoint DataLan 260 

146 Gateway Communications LanGateway 173 

525 ItronCorp. LanHardware 154 

262 MainLan Main Lan 108-109 

147 Nedine Many Link 66 


Rs# ADvamsa product page# 


313 Performance Technology PowerLan 150 

290 Rose Electronics Master Net 82 

290 Rose Electronics Master Switch 82 


TOPS 

215 WordPerfect Corporation Office Works 302 


MICR04iAINFRAME UNKS 

146 Gateway Communications LanGateway 173 


MODEMS 

540 ATI Technologies Inc. Modem 249 

136 Hayes Microcorr^uter Products Moderr^ 184 

733 Natural Microsystems Watson 289 

268 Tussey Computer Products Mailorder 22-25 

364 Ven-Tel Modems 250 


DISKETTES 

267 3M Data Recording Products Div 3M Diskettes 312*313 

356 BASF 3.5’ Micro Diskette 217 


POWER PROTECTION 

281 American Power Conversion Corp UPS 58 

1 76 Dynatech Computer Power Inc Surge Protectors 133 

532 Microsync Computer Products Boomerang 269 


PC ACCESSORIES 

204 Avery Printer Labels 288 

472 Curtis Manufacturing (B) PC Accessories 99 

347 Merritt Computer Pr^ucts Safeskin 261 


MAILORDER 

254 47 Street Computers Mailorder 44-45 

106 707 Computer Wholesalers Mailorder 329 

141 American Semiconductor Mail Order PC 363 

336 Arlington Computer Products Mailorder 316-317 

* Bay^press Mailorder 331 

275 Bentley Computers Mailorder 226-227 

125 Boffin Limited Mailorder 239 

481 Bull Dog Computer Products Computer/Accessories 60-61 

294 CompuAdd Mailorder 160-164 

205 Compudassics Mailorder 53 

109 Computer Discount Warehouse Mailorder 325 

183 Computer Mailorder Mailorder 129-131 

520 Elec^nic Wholesale House Mailorder 331 

352 FAST MICRO Mailorder 326 

351 Hard Drives International Hard Drives 266 

382 Intelligent Microsystems Mailorder 284-285 

3^ Jameco Electronics Mailorder 328 

387 MHI Warehouse Mailorder 330 

* Micro Com Systems Multifunction Public Domain SW... 16 

* MICROBEST Mailorder 327 

252 Montezuma Micro Mailorder 319 

344 National Computer Ribbons Computer Ribbons 324 

* PCConnection Mailorder 194-197 

295 RP Systems Mail Order 323 

184 Shamrock Mailorder 322 

* Softline Mailorder 84 

390 SpiekJ Computer Systems Mailorder 50 

123/206 Telemart Mail Order 88-91 

353 The New Personal Computer Network Mail Order 318 

268 Tussey Computer Products Mailorder 22-25 

105 USARex Mailorder 320-321 

171 Warehouse Data Products Mailorder 137-139 


DIRECT MARKETIN G CONNECTION 

106 707 Computer Wholesalers Mailorder 329 

141 American Semiconductor Mailorder 363 

336 Arlington Computer Products Mail Order 316-317 

‘ Bay Express Mailorder 331 

109 Computer Discount Warehouse Mailorder 325 

520 Electronic Wholesale House Mail Order 331 

352 FAST Micro Mailorder 326 

346 Jameco Electronics Mailorder 328 

M7 MHI Warehouse. Inc. Mailorder 330 

MICROBEST Mail Order 327 

252 Montezuma Micro Mailorder 319 

344 National Computer Ribbons Mailorder 324 

295 RP Systems Mailorder 323 

184 Shamrock Mailorder 322 

353 The New Personal Computer Network Mail Order 31 8 

105 USA Flex Mailorder 320-321 
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REFERENCE 


Family Care Educates 
Parents About 
Childhood Illnesses 
And Accidents 


BY DONALD B. TRIVETTE 

Your child has a fever of 1 02 de- 
grees. You call the doctor, and 
he asks a series of questions: 
"Has the child had convul- 
sions?” “Is it difficult to bend 
the child's neck forward?” “Is 
there a rash that looks like blood 
under the skin?” After you an- 
swer no to these and other ques- 
tions. the doctor concludes that 
the child is in no immediate dan- 
ger and advises you to watch 
him closely fur the next 24 
hours. 


The only unusual thing 
about this scenario is that the 
“doctor” is Lundin Laborato- 
ries’ Family Care, a S99 pro- 
gram created by three pediatri- 
cians. Parents should note that 
the program is most careful with 
the advice it dispenses; at any 
hint of a serious problem, it 
alerts you to contact your own 
physician. 

Family Care's main menu 
lets you choose from among 
four categories: Accident, Gen- 
eral Illness, Newborn, and Skin 
Problems. Under each of those 
headings you'll find lists of 
symptoms. Listed under Gener- 
al Illness, for example, are fe- 
ver, crying, and 16 other prime 
symptoms. Once you’ve nar- 
rowed the complaint to a specif- 
ic area, the program takes over 
and asks you questions. 

To belter assess the pro- 
gram's usefulness, I asked two 


pediatricians to look at it. 

The first doctor found a few 
important omissions. There is 
no "fever” symptom on the 
newborn menu, nor are sores or 
skin infections listed under skin 
problems. Under urinary prob- 
lems, the program doesn't ask 
the gender of the child; it also 
doesn't ask if the child has re- 
cently had a bubble bath, an ac- 
tivity that often accounts for mi- 
nor urinary problems in little 
girls. Even so, the doctor felt 
the package could be useful for 
educating parents. 

The second pediatrician con- 
curred that it was a good teach- 
ing tool, but he too found some 
omissions. In particular, he was 
disappointed by the lack of in- 
formation on poisoning. 

“Severe pain” Is a key term 
that appears in many questions; 
if you answer that your child is 
experiencing this, the program 


tells you to sec a physician with- 
in 60 minutes. One of the pedia- 
tricians felt this wording might 
needlessly cause apprehension 
in some parents. However, in 
our litigious society it's not sur- 
prising that the developers 
might prefer to err on the side of 
safety. 

Both doctors thought that a 
modified version of Family 
Care would be a big help for 
their nurses to use in answering 
parents’ questions and screen- 
ing calls. But will parents turn 
to a computer program in a real 
emergency? It seems doubtful. 
Not to worry yet. Dr. Welby. 
List Price: Family Care, $99. 
Requires: 2S6K RAM, DOS 2.0or 
laier. Not copy protected. Lundin 
Laboratories Inc . , 2945 1 
Greenfield Rd., Southfield, Ml 
48076; (313)559-4561. 
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This is what 
a year’s worth of 
PC Magazine looks 


...and PC Week, PC Tech 
Journal, MacUser, Govern- 
ment Computer News, Lotus 
Magazine, Digital Review, 
Microsoft Systems Journal, 
Communications of the ACM, 
and A+. 

Introducing COMPUTER LIBRARY! 

COMPUTER LIBRARY™ is the ultimate 
desktop reference on computers and 
computing. It’s a database containing the 
full text of a year’s worth of these 10 
leading computer publications, all on a 
convenient, monthly updated CD-ROM. 
And if that’s not enough, it also includes 
abstracts of computer related articles 
from over 110 other periodicals like 
InfoWorld, Data Communications, Com- 
puter Reseller News, and Datamation. 


Altogether, each disc covers more than 
43,000 articles that have appeared in 
the last 12 months. 

Fast, Easy To Master! 

Locating the exact information you need 
is a snap because COMPUTER LIBRARY 
includes BlueFish searchware from Lotus 
Development Corporation. Just enter the 
topic you’re interested in. BlueFish ., 
rapidly locales all the articles \ 

that mention that topic 
and makes them avail- 
able for your instant 
retrieval. 

COMPUTER LIBRARY is 
designed to boost the pro- 
ductivity of anyone who is 
professionally involved 
with buying, managing, 
supporting, marketing, 
or developing computer 


\ 


hardware and software. Once you begin 
using it, you’ll wonder how you ever got 
by without it. 

Subscribe Now! 

COMPUTER LIBRARY requires a CD-ROM 
drive. If you don’t already have one, we 
can help you save money on a fast, reliable 
Sony drive, complete with a 12-month 
warranty. 

An annual subscription to COMPUTER 
LIBRARY costs only *695. To subscribe 
or to get more information call 
(212) 503-4400 today. 


THE ULTIMATE DESKTOP REFERENCE 
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270 Altec Technology 83 

335 American Mitac 220 

281 American Power Conversion 58 

141 American Semi Conductor 363 

142 Applause Software 306 

477 Applied Creative Technology 63 

1 1 1 Arche Technologies 70 

336 Arlington Computer Products .316-317 

519 AshtonTate 246-247 

540 ATI Technologies 249 

509 Austin Computers 32 

204 Avery 288 

356 BASF 217 

* Bay Express 331 

482 Beford Software 79 

275 Bentley Computers 226-227 

125 Boffin Limited 239 

377 Borland International 55 

137 Borland International 57 

481 Bulldog Computer Products 60-61 

494 Buttonware 166 

1 60 Central Point Software 29 

343 ChipSoft 270 

1 81 Coefficient Systems 261 

523/261 Compact Disc Products 218 

135 Complete PC 39 

294 CompuAdd Corp 160-164 

205 Compuclassics 53 

109 Computer Discount Warehouse ..325 

183 Computer Mall Order 129-131 

1 63 Computer Products United 2-3 

315 Concentric Data 145 

198 Core International 175 

278 Crosstalk/DCA 76 

472 Curtis Manufacturers 99 

* Oac Software 67 

504 Datastorm Technologies 172 

118 Oatapoint 260 

* Dataworld 121 

536 Dell Computer Products C3-C6 

539 Dell Computer Products 309 

742 Diamond Flower Electric 

Instruments 228 

324 Diversified Technologies 218 

277 D.M.S. Computers 314 

1 76 Dynatech Computer Power, Inc. .. 133 
534 Dynaware 245 

520 Electronic Wholesale House 331 

159 Everex Systems, Inc 80 

352 FASTMICRO 326 

286 Fifth Generation 177 

251 Form Maker 310 

112 FoxSoftware 64 
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503 Fujitsu 68-69 

146 Gateway Communications 173 

298 Glenco Engineering 206 

369 Golden Bow Systems 4 

351 Hard Drives International 266 

380 Hammerly Computer Services .... 298 

201 Haventree Software 224 

136 Hayes Microcomputer 184 

1 1 7 Houston Instruments T18 

257 Indigo Software LTD 248 

305 Innovative Technology 280 

297 Intel 225 

382 Intelligent Microsystems .... 284-285 

269 International Battery Corp 300 

* Intuit Software 47 

322 IQ Engineering 87 

525 Itron 154 

346 Jameco 328 
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After Hours 



The8-Week 
Cholesterol Cure Offers 
Help in Fighting Heart 
Disease 


BY WENDY HUANG 
Disk-Count Software’s $39.95 
The 8-Week Cholesterol Cure: 
With the Help of Your Computer 
is for Americans who put oat 
bran on everything from salad to 
JeII-0 in an attempt to keep their 
cholesterol level down. 

The 8-Week Cholesterol 
Cure is based on and accompa- 
nied by Robert Kowalski’s b<x>k 
of that name. Used together, the 
two offer a way to reduce your 
risk of heart disease by lowering 
total choleste^l consumption to 
200 milligrams daily. 

You begin by recording your 
name, desired weight, and ac- 
tivity level in a Personal Goal 
Chart. You will also need to re- 
fer to charts in Kowalski's book 
to input the "ideal" number of 
calories you must consume and 
the cholesterol level you must 
maintain daily. 

To compare your ideal daily 
cholesterol and caloric needs 
with your actual food intake, a 
blank menu is provided for you 
to enter the foods you eat. You 
can select foods from the pop- 
up food menu, which is a time- 
consuming process, or type 


them into the worksheet. If you 
choose the latter method, the 
program will enter the closest 
match from its database. 

You may notice that the food 
database is somewhat incom- 
plete, especially when com- 
pared with the one in Take 
Charge of Your Cholesterol 
(After Hours, PC Magazine, 
April 26, 1988). For Instance, 
when 1 entered “tea,” “tofu 
dessert” appeared instead. You 
can get around this by adding 
other foods into the database. 

Next you move into the Dai- 
ly Analysis section. Here you 
are presented with a breakdown 
of the calories and cholesterol in 
the foods you have consumed 
versus your goal . This is a really 
useful feature, albeit a harsh one 
if you haven’t been sticking to 
your plan. 

The program lacks some im- 
portant options. For instance, it 
does not keep an on-screen run- 
ning total of all the cholesterol 
and calories you have accumu- 
lated since the first day of your 
diet, a truly motivational feature 
that Take Charge of Your Cho- 
lesterol does offer. 

List Price: The 8-Week Cholesterol 
Cure: With the Help of Your 
Computer (including book). 

$39.95. Requires: 384K RAM. 
DOS 2.0 or later. Not copy 
protected. Disk -Count Software 
Inc , 1751 W. Country Rd.B. 
#I07.St. Paul.MN 55113;(800) 
331-6902, ext. 77. 
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YfHi can enter 
the names <4 
the foods you 
eat into The R- 
Wcek Cholcs- 
tcml Curc’.v 
daily menu hy 
choosing se- 
lections from 
the pop-up 
window. 


Penooa) 

Heahh Ap- 
praisal le/ts 
youhowto 
reduceyour 
hetdth risks. If 
the program 
determines 
thatyouareat 
riskforaspe- 
e^ic problem, 
it will refer you 
10 Core Con- 
cepts in Health 
forieforma- 
lion. 




Personal Health 
Appraisal Pinpoints 
Risks to Your Well- 
Being 


BY DONALD B. TRIVETTE 
How many miles will you travel 
by motorcycle in the next 12 
months? How many times per 
week do you eat fiber-rich 
foods? How often do you get 
into physical fights? Those are 
just some of the questions you’ll 
have to answer for Labyrinth 
Research and Development’s 
Personal Health Appraisal, a 
$59.95 program designed to 
gauge the state of your health. 

Although the program asks 
for some medical data, such as 
your blood pressure and choles- 
terol level, most of the ques- 
tions relate to life-style: Do you 
often exceed the sp^ limit by 
15 mph? Are you a smoker? 
There ’seven an optional section 
that questions you about your 
sexual behavior to see if you are 
at risk for AIDS. 

Once you’ve completed the 
questions — about 40 in all — 
you get a health risk appraisal 
report. I was pretty relieved to 
hear that the program rated my 
health habits at 95 percent. 

Personal Health Appraisal 
doesn't just report your risks; it 


also tells you how to lessen 
them. Even though I got a high 
health rating, the program 
thinks I can still afford to lose 10 
pounds, exercise more often, 
and reduce my blood pressure. 

It would be nice to input sev- 
eral sets of data in one pass to 
see how risks change. For ex- 
ample. did I lose points because 
I stopped smoking 6 years ago? 
What if it had been 1 0 years? Or 
15? The only way to find out is 
to rerun the entire program. 

The fourth edition of Core 
Concepts in Health, an excel- 
lent 500-page health manual 
written by Drs. Paul M. Insel 
and Walton T. Ruth of Stanford 
Medical School, is included. If 
the program determines you’re 
at risk for some reason, you can 
turn to the book — which covers 
everything from cardiovascular 
health to cancer to nutrition for 
further information. 

Personal Health Appraisal 
goes a long way toward increas- 
ing your awareness of potential- 
ly risky activities. More impor- 
tant, it might motivate you to do 
something about them before 
it’s too late. 

List Price: Personal Health 
Appraisal. $59.95 (including 
book). Requires; 256K, DOS 2. 1 
or lator. Not copy protected. 
Labyrinth Research and 
Development. 528 Valley Way, 
Milpitas. CA 95035; (408) 945- 
0518. 
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AT TODAY'S PRICES 
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• TOLL FREE technical support 
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The Diet Bulanccr leis y ou easily imiude l olories hurned In exercise in yiwr over- 
all dietary plan. 


Nutrition Databases 

(continued) 

As software. The Food Pro- 
cessor II is a pleasure to use. 
The uncluttered main menu 
gives way to easy-to-grasp 
screens that feature Lotus-style 
two-line menus. Filling in fields 
is greatly simplified by the pro- 
gram's extensive use of lookup 
tables. 

The package does have a few 
flaws. It came up empty when I 
asked it about sushi, and I 
couldn’t find a listing for 
cooked carrots, either. Some of 
the lookup table categories are a 
little strange: when I typed in 
“tea,” Igotalist of meats. And 
the general beverage category 
has exactly one entry. 

List Price: The Food Processor il , 
S2S0. Requires: 384K RAM. DOS 
2.0 or later. Not copy protected. 
ESHA Research. P.O. Box 13028. 
Salem. OR 97309; (503) 585-6242. 
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Mutri-Calc PC 

Camde Corp.’s Nutri-Calc PC 
costs $145 and comes standard 
with a database of over 1,500 
foods. An additional $45 buys 
you a database supplement that 
brings the total number of foods 
to 3,000; that’s the largest selec- 
tion of the three databases that I 
looked at. 

Though its interface is some- 
what rougher and not as easy to 
follow as The Food Proces- 


sor's, Nutri-Calc PC functions 
in much the same way. You 
compile a list of foods and then 
compare the nutritional and ca- 
loric content of the foods you 
eat with a target allowance. Nu- 
Iri-Calc breaks down foods into 
26 component nutrients, how- 
ever, as compared with The 
Food Processor s 30 nutrients. 

In addition to this numerical 
analysis, Nutri-Calc offers two 
graphic views of your data. The 
first is a bar chart that basically 
resembles the one found in The 
Food Processor. The second is 
a visual representation of the 
percentage of caloric intake that 
is derived from protein, fat, and 
carbohydrates. While The Food 
Processor offers this informa- 
tion in numerical form, Nutri- 
Cale's graph gives a better, 
more immediate understanding 
of how a diet is divided among 
these three basic calorie 
sources. 

You can save the data from 
an analysis of a list of foods, but 
Nutri-Calc saves only the total 
for each nutrient in the analysis. 
A history file can be developed 
and then plotted to show dietary 
trends. Since foods and quanti- 
ties are not saved, you have to 
print out a report to hang onto 
this information. 

Nutri-Calc takes physical 
activity into account more thor- 
oughly than does The Food Pro- 
cessor, which recognizes only a 
few very general levels of activ- 
ity. A separate module of the 


program, called Calorie-Magic, 
analyzes your physical exertion 
and then develops a weight loss 
program. The package com- 
putes a maximum calorie con- 
sumption for each day during 
the projected diet, given the lev- 
el of physical activity that you 
have planned. 

List Price: Nutri-Calc PC, $145. 
Database supplement, $45. 
Requires: 320K RAM, 384K and 
hard disk for database supplement. 
DOS 2. 1 or later. Not copy 
protected. Camde Corp.,4435 S. 
Rural Rd. , #33 1 . Tempe. AZ 
85282.(602)821-2310. 
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The Diet Balancer 

At $79, The Diet Balancer Is the 
least expensive of the nutrition 
and diet packages considered 
here. The database lists over 
1,600 foods, and like the other 
packages, the program lets you 
add information for other foods 
as you see fit. As with the oth- 
ers, you begin by entering a pro- 
file of descriptive information 
about yourself. 

The Diet Balancer allows for 
the most detailed exercise plan- 
ning of the three programs, with 
a decided emphasis on weight 
adjustment. It asks you if you 
want to alter your weight, in- 
quires about your general level 
of activity, and prompts you to 
choose from a menu of various 
exercises. The software then 
calculates your caloric and nu- 


tritional requirements, based on 
your desired weight and the oth- 
er details of your profile. This 
entire process is menu driven, 
as is most of the program. 

You can monitor your prog- 
ress on a weekly or daily basis, 
and The Diet Balancer also lets 
you look up the caloric or nutri- 
tional information for any food 
in the database. 

All three of these packages 
provide an effective way to 
oversee your diet. Of course, 
each has its particular strengths, 
and the one you choose should 
depend in part on your goals. 
Nutri-Calc has the best graphic- 
analysis function, and The Diet 
Balancer most effectively 
stresses exercise and weight 
loss. The most all-around so- 
phisticated program, though, is 
The Food Processor II: it is an 
excellent combination of flexi- 
bility, ease of use. and an exten- 
sive database. 

It is extremely important to 
remember, when using these 
programs, that proper nutrition 
is a delicate balance. As the 
software publishers point out, 
no changes in your diet should 
be attempted except under the 
supervision of a doctor. 

List Price: The Diet Balancer. $79. 
Requires: 51 2K RAM. DOS 2. 1 or 
later. Not copy protected. Nutridata 
Software Corp. . P.O. Box 769, 
Wappingers Falls, NY 12590; 

(800) 922-2988. 
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You’ve been playing 
the stock market game 
this way... 



It’s time 
to do it MylKiy!!! 
And open up 
a whoie new worid... 
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ALL rot' WAINT OUT OF THE 
STOCK MARKET IS TO MAKE 
MO\E\. 

So, you want to know when to buy 
and sell and how many shares 
should be bought or sold at any 
given time. You also want peace 
of mind with the assurance that 
you're reducing risk while 
maximizing your profits. 

Twm MyWay IS FOR YOV. 

.My Hay is your stock trading 
program, it's an easy to use. down- 
to-earth software that tells you 
what you really want to know: when 
and how many shares to buy or 
sell according to your own safely 
and proniabillty objectives. 

From day one. you set how you will 
trade based on your requirements 
and bankroll. 

My Hay IS DESIG!\ED FOR YOV. 
THE / VO/l mi Ah m ESTOR. 

WHO WA\TS TO BE l!\ CONTROL 
AND PLAY IT SAFE. 

And. for a few minutes a week. 
HvHay will provide specific buying 
and selling recommendations 
tailored to your particular stock 
selection without predicting stock 
prices or market conditions. 


In short, on every market swing 
M[vHay will recommend that you 
buy as the price goes down and 
sell as the price goes up. 

H* Hay will do what a slock 
trading program should do: 
MAKE YOV MONEY. 

Uy Hay will manage your TIME, 
your MO^EY, (even your greed)! 

BEFORE LONG. MyWay WILL BE 
YOVR WAY. 

And at S493 it's a bargain. 


W 

This is good for you... 
Buy It... 

Order now... Today... 

:J0 Day Money-Bark 
(■uarantee. 

May be ta.\ deductible. 

Ketjulrrments- PC or rullycumpaUMe. .'>l2k. DOS 2.0 or 
later floppy or hard disk Urbrs Not copy proterted 


FOR A FREE DEMO OR 
INFORM ATIOiA CALL 

1 - 800 - 535-4002 

or ( 201 ) 707-8100 

In Canada call: 1-800-333-4003 

603 First .Avenue 
Raritan. N.J. 08869 


Try MaUuv for TO days. If nol completely 
sallsfled send II back for full refund. 


Name 

IiMc. 



CILV 


r~l Visa n American Express Q MasterCard 





Phone 



\tonp%Moa lac. 

60T First .Avenue, Raritan. N. J. 08869 
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BY JONATHAN MATZKIN 

If you are whal you eai, then Tm 
a slice of pizza with the works. 
Good nutrition has never been 
very high on my list of personal 
priorities, despite the stem ad- 
monitions of those nice people 
who peddle good health on the 
breakfast cereal commercials. 
My curiosity was piqued, how- 
ever. by several software pack- 
ages designed to plan and track 
food intake. 

At the very least, I saw The 
Food Processor il from ESHA 
Research, Nuiri-Calc PC from 
Camde Corp. , and The Diet 
Balancer from Nutridata Soft- 
ware Corp. as tools that would 
help me assess just how un- 
healthy my junk-food-fueled 
existence really is. All three 
packages are essentially data- 
bases that record the nutritional 
and caloric content of diverse 
types of edibles and potables. 



The Food Processor U 

The Food Processor li , at $250. 
is the most expensive of the 
three packages, and it has the 
slickest user interface. It also 
comes with the largest standard 
database, with nutrition and cal- 
orie information for 2,400 
foods. You have a choice be- 
tween the United States Depart- 
ment of Agriculture values for 
each food (Recommended Dai- 
ly Allowances) or the Canadian 
data (Recommended Nutrient 
Intakes). 

Before The Food Processor 
ll can analyze your diet, you 
must enter certain basic infor- 
mation about yourself: your 
age, weight, height, gender, 
and level of physical activity. 
The program allows you to cre- 
ate a number of these “pro- 
files,” either for different peo- 
ple or for different desired 
weights for yourself. 

Once the profile values are 
entered, the program computes 
the number of calories you must 
take in to maintain the weight 
you entered. The analysis also 
includes a breakdown of 30 es- 
.sential nutrients (such as carbo- 
hydrates and vitamins) and de- 
termines how much of each you 
need in order to maintain a bal- 
anced diet. 

Your next step is to analyze 
the food you eat to see how well 
it supplies the nutrients that you 
need. You select the Food List 
Entry Screen from the main 
menu and supply the name and 
quantity of each food to be ana- 
lyzed. 

The Food List Entry Screen 
is one of The Food Processor's 


mo.st flexible features. Your list 
of foods can contain up to 45 ed- 
ibles. The software tells you the 
total calorie content of your list- 
ed foods and lists the amounts of 
each of the 30 nutrients that you 
take in by consuming these 
foods. The calorie total is bro- 
ken down into percentages of 
protein, carbohydrates, and 
fats. 

All of this number crunching 
pays off when The Food Pro- 
cessor compares what you actu- 


ally ingest with your optimal 
nutritional intake. The resulting 
analysis shows the percentage 
of the targeted calorie total that 
your food list supplies. 

These relationships can be 
graphed with a single additional 
keystroke. The resulting bar 
graph is quite rudimentary by 
modem standards, but it gives 
an effective visual representa- 
tion of deficits and surpluses in 
your diet. 


(coHtinyes) 


Nutrition Databases: 
Summary of Features 

(Products listed in ascending price order) 


The Diet Nutri-Calc The Food 

Balancer PC Processor 11 


List price 

$79 

$145 
($45 lor 
database 
supplement) 

$250 

Allows multiple users 

Number o( foods in database 

• 

1.600 

• 

1.500 

O.WX) with 

database 

supplement) 

• 

2.400 

Number of nutrients factored 
into food breakdown 

24 

26 

30 

Saves food lists as files 

o 

o 

• 

Suitability u 8 weight 
loss tool 

Excellent 

Good 

Good 

Graphics analysis 

Good 

Excellent 

Good 

#— Yes O — No 
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ur new 386 -based systems are among the 
fastest available. With more advanced high perform- 
ance features than you’d get in comparable systems 
that list for up to $3000 more. 

Like Compaq’s. 

For instance, our 20 MHz System 310 offers you the 
most extraordinary value available in any 386-based 
system. In fact, PC Magazine (6/14/88) describes it as 
“fast enough to bum the sand off a desert floor.” 

And if that sounds fast, wait till you see our new 
System 325. 

At 25 MHz, it offers you the highest possible 
performance in a 386. Like the System 310, it utilizes 
the latest technology, including the Intel 82385 
Cache Memory Controller, advanced 
32-bit architecture and high perfor- 


mance drives. And of course, both systems are fully 
IBM PC compatible. 

More importantly, we can configure either system 
unit to your exact needs, then burn-in everything, 
add-in boards and all, to make sure the entire 
system works perfectly. And to keep it working 
perfectly, we give you Dell toll-free technical 
support and a full year of on-site service-included 
in the system price. Plus a 30-day money- 
back guarantee and a one-year limited warranty. 
Also included in the low system price. And you 
buy direct from our manufacturing facility in 
Austin, Texas. Which eliminates dealer markups. 
For more details, look inside this gatefold. Then 
call toll-free to order the system that’s 
right for you. 
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